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Eliminate the matrix from hell
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Our training environment
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e |fyou are attending #Datakng

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm


http://rictomm.me

Our training environment

e |fyou are attending #Datakng

e docker is an easy way to deploy various technologies without
affecting your local environment

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm


http://rictomm.me

Our training environment

e |fyou are attending #Datakng

e docker is an easy way to deploy various technologies without
affecting your local environment

e you don't have to worry about networking

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm


http://rictomm.me

Our training environment

e |fyou are attending #Datakng

e docker is an easy way to deploy various technologies without
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Our training environment

e |fyou are attending #Datakng

e docker is an easy way to deploy various technologies without
affecting your local environment

e you don't have to worry about networking
e you need to take care of persistence though

e For testing purposes use Play with Docker to instantly get a
training environment
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Our first containers
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At the end of this lesson, you will have:
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At the end of this lesson, you will have:

e Seen Docker in action.
e Started your first containers.

 Understood what is an image.
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Objectives

At the end of this lesson, you will have:

e Seen Docker in action.

e Started your first containers.
 Understood what is an image.

e Whatis a layer.

e The various image namespaces.

e How to search and download images.

e |Image tags and when to use them.
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Hello World

In your Docker environment, just run the following command:

$ docker run busybox echo hello world
hello world

(If your Docker install is brand new, you will also see a few extra
lines,
corresponding to the download of the busybox image.)
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That was our first container!
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That was our first container!

e We used one of the smallest, simplest images available:
busybox.
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That was our first container!

e We used one of the smallest, simplest images available:
busybox.

 busybox is typically used in embedded systems (phones,
routers...)
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That was our first container!

e We used one of the smallest, simplest images available:
busybox.

 busybox is typically used in embedded systems (phones,
routers...)

e We ran a single process and echo'ed hello world.
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A more useful container

Let's run a more exciting container:

$ docker run -it ubuntu
root@d4cdbbba6becO/ : /#
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e |t runs a bare-bones, no-frills ubuntu system.

e -itisshorthand for -i -t.

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm

11


http://rictomm.me

A more useful container

Let's run a more exciting container:

$ docker run -it ubuntu
root@d4cdbbba6becO/ : /#

 This is a brand new container.
e |t runs a bare-bones, no-frills ubuntu system.
e -itisshorthand for -1 -t.

e -7 tells Docker to connect us to the container's stdin.
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A more useful container

Let's run a more exciting container:

$ docker run -it ubuntu
root@d4cdbbba6becO/ : /#

e This is a brand new container.
e |t runs a bare-bones, no-frills ubuntu system.
e -itisshorthand for -i -t.
o -1 tells Docker to connect us to the container's stdin.

e -t tells Docker that we want a pseudo-terminal.

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm

11


http://rictomm.me

Do something in our container

Try to run £iglet in our container.

root@®4cObba6bcOd/ . /# figlet hello
bash: figlet: command not found

Alright, we need to install it.
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Install a package in our container

We want figlet, so let's install it:

root@@4cObbabecd/: /# apt-get update

Fetched 1514 kB in 14s (103 kB/s)

Reading package lists... Done
root@@4cObbaébcd/ . /# apt-get install figlet
Reading package lists... Done

One minute later, figlet is installed!
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Try to run our freshly installed program

The £iglet program takes a message as parameter.

root@®4cObba6bcOd/ . /# figlet hello

0

N NI
/
|

\

Beautiful! .emoji[@®]
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Counting packages in the container

Let's check how many packages are installed there.

root@@4cObblabcd/ . /# dpkg -L | wec -1
190

How many packages do we have on our host?
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Counting packages in the container

Let's check how many packages are installed there.

root@@4cdbblabcd’/ . /# dpkg -L | wec -L
190

e dpkg -1 lists the packages installed in our container

e wc -1 countsthem

How many packages do we have on our host?
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Counting packages on the host

Exit the container by logging out of the shell, like you would usually do.

(E.g. with AD or exit)
root@d4cObbbabcd/ . /# exit

Now, try to:
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Counting packages on the host

Exit the container by logging out of the shell, like you would usually do.
(E.g. with AD or exit)

root@d4cObbbabcd/ . /# exit

Now, try to:

e rundpkg -1 | wc -Ll.How many packages are installed?
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Counting packages on the host

Exit the container by logging out of the shell, like you would usually do.
(E.g. with AD or exit)

root@d4cObbbabcd/ . /# exit

Now, try to:

e rundpkg -1 | wc -Ll.How many packages are installed?

e run figlet. Does that work?
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Comparing the container and the host

Exit the container by logging out of the shell, with D or exit.
Now try to run £iglet. Does that work?

(It shouldn't; except if, by coincidence, you are running on a
machine where figlet was installed before.)
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Host and containers are independent things
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Host and containers are independent things

e We ran an ubuntu container on an Linux/Windows/macOS host.
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Host and containers are independent things

e We ran an ubuntu container on an Linux/Windows/macOS host.
 They have different, independent packages.

e Installing something on the host doesn't expose it to the container.

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm

18


http://rictomm.me

Host and containers are independent things

e We ran an ubuntu container on an Linux/Windows/macOS host.
 They have different, independent packages.
e Installing something on the host doesn't expose it to the container.

e And vice-versa.

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm 18


http://rictomm.me

Host and containers are independent things

 We ran an ubuntu container on an Linux/Windows/macQOS host.
 They have different, independent packages.

e Installing something on the host doesn't expose it to the container.
* And vice-versa.

e Even if both the host and the container have the same Linux distro!
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Host and containers are independent things

 We ran an ubuntu container on an Linux/Windows/macQOS host.
 They have different, independent packages.

e Installing something on the host doesn't expose it to the container.
* And vice-versa.

e Even if both the host and the container have the same Linux distro!
 \We can run any container on any host.

(One exception: Windows containers cannot run on Linux machines; at least not
yet.)
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Where's our container?
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Where's our container?

e QOur container is now in a stopped state.

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm

19


http://rictomm.me

Where's our container?

e QOur container is now in a stopped state.

e |t still exists on disk, but all compute resources have been freed
up.

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm

19


http://rictomm.me

Where's our container?

e QOur container is now in a stopped state.

e |t still exists on disk, but all compute resources have been freed
up.

e We will see later how to get back to that container.
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Starting another container

What if we start a new container, and try to run £iglet again?

$ docker run -it ubuntu
root@bl3cl64401fb:/# figlet
bash: figlet: command not found
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Starting another container

What if we start a new container, and try to run £iglet again?

$ docker run -it ubuntu
root@bl3cl64401fb:/# figlet
bash: figlet: command not found

e We started a brand new container.
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Starting another container

What if we start a new container, and try to run £iglet again?

$ docker run -it ubuntu
root@bl3cl64401fb:/# figlet
bash: figlet: command not found

e We started a brand new container.

 The basic Ubuntu image was used, and figlet is not here.
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Where's my container?
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Where's my container?

e Can we reuse that container that we took time to customize?

We can, but that's not the default workflow with Docker.
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Where's my container?

e Can we reuse that container that we took time to customize?
We can, but that's not the default workflow with Docker.

What's the default workflow, then?

Always start with a fresh container.

If we need something installed in our container, build a custom image.
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Where's my container?

e Can we reuse that container that we took time to customize?
We can, but that's not the default workflow with Docker.

What's the default workflow, then?

Always start with a fresh container.

If we need something installed in our container, build a custom image.

e That seems complicated!

We'll see that it's actually pretty easy!
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Where's my container?

e Can we reuse that container that we took time to customize?
We can, but that's not the default workflow with Docker.
e What's the default workflow, then?

Always start with a fresh container.

If we need something installed in our container, build a custom image.
e That seems complicated!

We'll see that it's actually pretty easy!
 And what's the point?

This puts a strong emphasis on automation and repeatability. Let's see why ...
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Local development with Docker
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Local development with Docker

 With Docker, the workflow looks like this:
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Local development with Docker

 With Docker, the workflow looks like this:
e create container image with our dev environment

e run container with that image
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e create container image with our dev environment
e run container with that image
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Local development with Docker

 With Docker, the workflow looks like this:

e create container image with our dev environment
e run container with that image

e work on project

e when done, shut down container
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Local development with Docker

 With Docker, the workflow looks like this:
e create container image with our dev environment
e run container with that image
e work on project
 when done, shut down container

e next time we need to work on project, start a new container
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Local development with Docker

 With Docker, the workflow looks like this:
e create container image with our dev environment
e run container with that image
e work on project
 when done, shut down container
e next time we need to work on project, start a new container

e if we need to tweak the environment, we create a new image
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Local development with Docker

 With Docker, the workflow looks like this:
e create container image with our dev environment
e run container with that image
e work on project
 when done, shut down container
e next time we need to work on project, start a new container
e if we need to tweak the environment, we create a new image

e We have a clear definition of our environment, and can share it reliably with others.
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Local development with Docker

 With Docker, the workflow looks like this:
e create container image with our dev environment
e run container with that image
e work on project
 when done, shut down container
e next time we need to work on project, start a new container
e if we need to tweak the environment, we create a new image
e We have a clear definition of our environment, and can share it reliably with others.

e Let's see in the next chapters how to bake a custom image with £figlet!
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What is an image?

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm

24


http://rictomm.me

What is an image?

e Image = files + metadata
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What is an image?

e Image = files + metadata

e These files form the root filesystem of our container.
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e These files form the root filesystem of our container.

e The metadata can indicate a number of things, e.g.:
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What is an image?

e Image = files + metadata
e These files form the root filesystem of our container.

e The metadata can indicate a number of things, e.g.:

e the author of the image
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What is an image?

e Image = files + metadata

e These files form the root filesystem of our container.

e The metadata can indicate a number of things, e.g.:
e the author of the image

e the command to execute in the container when starting it

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm

24


http://rictomm.me

What is an image?

e Image = files + metadata
e These files form the root filesystem of our container.
e The metadata can indicate a number of things, e.g.:
e the author of the image
e the command to execute in the container when starting it

e environment variables to be set

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm

24


http://rictomm.me

What is an image?

e Image = files + metadata
e These files form the root filesystem of our container.
e The metadata can indicate a number of things, e.g.:

e the author of the image

the command to execute in the container when starting it
e environment variables to be set

e etc.

Riccardo Tommasini - riccardo.tommasini@ut.ee - @rictomm

24


http://rictomm.me

What is an image?

e Image = files + metadata
e These files form the root filesystem of our container.
e The metadata can indicate a number of things, e.g.:

e the author of the image

the command to execute in the container when starting it
e environment variables to be set
e etc.

e Images are made of layers, conceptually stacked on top of each other.
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What is an image?

e Image = files + metadata
e These files form the root filesystem of our container.
e The metadata can indicate a number of things, e.g.:

e the author of the image

the command to execute in the container when starting it
e environment variables to be set
e etc.
e Images are made of layers, conceptually stacked on top of each other.

e Each layer can add, change, and remove files and/or metadata.
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What is an image?

e Image = files + metadata
e These files form the root filesystem of our container.
e The metadata can indicate a number of things, e.g.:

e the author of the image

the command to execute in the container when starting it
e environment variables to be set
e etc.
e Images are made of layers, conceptually stacked on top of each other.

e Each layer can add, change, and remove files and/or metadata.

* |Images can share layers to optimize disk usage, transfer times, and memory use.
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Example for a Java webapp

Each of the following items will correspond to one layer:
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Example for a Java webapp

Each of the following items will correspond to one layer:

e CentOS base layer
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Example for a Java webapp

Each of the following items will correspond to one layer:

e CentOS base layer

e Packages and configuration files added by our local IT
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Example for a Java webapp

Each of the following items will correspond to one layer:

e CentOS base layer
e Packages and configuration files added by our local IT

 JRE
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Example for a Java webapp

Each of the following items will correspond to one layer:

e CentOS base layer
e Packages and configuration files added by our local IT

 JRE

e Tomcat
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Example for a Java webapp

Each of the following items will correspond to one layer:

e CentOS base layer

e Packages and configuration files added by our local IT
 JRE

e Tomcat

e QOur application's dependencies
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Example for a Java webapp

Each of the following items will correspond to one layer:

e CentOS base layer

e Packages and configuration files added by our local IT
 JRE

e Tomcat

e QOur application's dependencies

e QOur application code and assets
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Example for a Java webapp

Each of the following items will correspond to one layer:

e CentOS base layer

e Packages and configuration files added by our local IT
 JRE

e Tomcat

e QOur application's dependencies

e QOur application code and assets

e QOur application configuration
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The read-write layer

+«—— Container layer

91e54dfb1179

c22013c84729

d74508fb6632 1.895 KB

194.5 KB

d3alf33e8a5a 188.1 MB

ubuntu:15.04

> |mage layers (R/0)

Container

(based on ubuntu:15.04 image)
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Differences between containers and images
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Differences between containers and images

e Animage is a read-only filesystem.
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e An image is a read-only filesystem.
e A container is an encapsulated set of processes,

running in a read-write copy of that filesystem.
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running in a read-write copy of that filesystem.
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Differences between containers and images

e An image is a read-only filesystem.
e A container is an encapsulated set of processes,
running in a read-write copy of that filesystem.

e To optimize container boot time, copy-on-write is used
instead of regular copy.

e docker run starts a container from a given image.
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Multiple containers sharing the same image

T

d74508fb6632 1.895 KB

91e54dfb1179

£

€22013c84729 194.5 KB

d3alf33e8a5a 188.1 MB

ubuntu:15.04 Image
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Comparison with object-oriented programming
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* |mages are conceptually similar to classes.
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Comparison with object-oriented programming

* |mages are conceptually similar to classes.
e Layers are conceptually similar to inheritance.

e Containers are conceptually similar to instances.
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Wait a minute...

If an image is read-only, how do we change it?
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Wait a minute...

If an image is read-only, how do we change it?

e We don't.
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If an image is read-only, how do we change it?

e We don't.

e We create a new container from that image.
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If an image is read-only, how do we change it?

e We don't.
e We create a new container from that image.

e Then we make changes to that container.
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Wait a minute...

If an image is read-only, how do we change it?

e We don't.
e We create a new container from that image.
e Then we make changes to that container.

e When we are satisfied with those changes, we transform them into a
new layer.
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Wait a minute...

If an image is read-only, how do we change it?

e We don't.
e We create a new container from that image.
e Then we make changes to that container.

e When we are satisfied with those changes, we transform them into a
new layer.

e A new image is created by stacking the new layer on top of the old image.
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A chicken-and-egg problem
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A chicken-and-egg problem

e The only way to create an image is by
"freezing" a container.
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A chicken-and-egg problem

e The only way to create an image is by
"freezing" a container.

e The only way to create a container is by
instantiating an image.
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A chicken-and-egg problem

e The only way to create an image is by
"freezing" a container.

e The only way to create a container is by
instantiating an image.

e Help!
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Creating the first images

There is a special empty image called scratch.

The docker import command loads a tarball into Docker.

Note: you will probably never have to do this yourself.
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e |t allows to build from scratch.

The docker import command loads a tarball into Docker.

Note: you will probably never have to do this yourself.
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Creating the first images

There is a special empty image called scratch.
e |t allows to build from scratch.

The docker 1mport command loads a tarball into Docker.
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"HS%& () H(+ ) (-.$H,

"H#SH#%& ' % (%0 ) #H* &(+%#H, )-.%&, (I#%*(Serddsh 1

L "HE%E&& () PHBDY& () &+, (-,

I"#$ docker import  $%&"()*$+&(*,B($-(./(++$0)-&$1&%2#.3
L "H#3%&' ()*+F,%+-*.-//%.$0)'$1%-%1+-2,-/)2$%&'-354
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"HS%& () H(+ ) (-.$H,

"H#SH#%& ' % (%0 ) #H* &(+%#H, )-.%&, (I#%*(Serddsh 1

L "HE%E&& () PHBDY& () &+, (-,

I"#$ docker import  $%&"()*$+&(*,B($-(./(++$0)-&$1&%2#.3
L "H#3%&' ()*+F,%+-*.-//%.$0)'$1%-%1+-2,-/)2$%&'-354

L "H-+9%0255%&"-3$%#-1%-%1&23/$%/-6$*4

"#3%&" (&) ++&,-".[.+'&0$1$-&2/1$&H#" &3 "&#2*4&"' (-4$+56
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"HS%& (H+H"(,-$'H.

docker commit

docker build  N"#$%&"(&)*&+,5&-. 5/

"HSY&EH" (&) Yort+ - HI"-. OLHYO ) ["*-2
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"HS%& (H+H"(,-$'H.

docker commit

| HS%& () %'+ H, %8 #%")0'#'+0,)#1,%2'1,)0'# %3 (#4%25

docker build  N"#$%&"(&)*&+,5&-. 5/

"HSY&EH" (&) Yort+ - HI"-. OLHYO ) ["*-2
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"H#$%E& () +#"(,-$'H.
docker commit

| HS00&H(()* %'+, -%& #%")0'H +0,)#1,%2'1,)0'#' %3 (#4%25
| 629%6#)%&'H#',%3'1.#-%'7%8%+9$%6(4'#'+0:4'0;)*%'+0, }#1,%2<5
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"H#$%E& () +#"(,-$'H.
docker commit

| HS00&H(()* %'+, -%& #%")0'H +0,)#1,%2'1,)0'#' %3 (#4%25
| 629%6#)%&'H#',%3'1.#-%'7%8%+9$%6(4'#'+0:4'0;)*%'+0, }#1,%2<5

docker build  N"#$%&"(&)*&+,5&-. 5/

"HSY&EH" (&) Yort+ - HI"-. OLHYO ) ["*-2
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"HS%& (H+H"(,-$'H.

docker commit

| HEU&H(() %'+, -%& %) O'H'+0,)#1,%2'1,)0'H', %3 (#4%25
| 62%H)%&'# ,%3'1 #-%'T%8%+9$%(4'#'+0:4'0;")*%'+0,)#1,%2<5
docker build  N"#$%&"(&)*&+,$&-.$/
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"HS%& (H+H"(,-$'H.

docker commit

| HEU&H(() %'+, -%& %) O'H'+0,)#1,%2'1,)0'H', %3 (#4%25
| 62%H)%&'# ,%3'1 #-%'T%8%+9$%(4'#'+0:4'0;")*%'+0,)#1,%2<5
docker build  N"#$%&"(&)*&+,$&-.$/

| HS0&S () ) S *- #)-10.1) (H2H34H5
| 670()0(), 7#)+$HYHSSHL)'#, 7&18

"HSY&EH" (&) Yort+ - HI"-. OLHYO ) ["*-2
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"HS0&" ()*+,8"*-. &I0&H."12

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS%6& (H" V&) H* Y&

I"HEHYO&SHY " SHHYD (&)1 +& H*-

| "HS%&! (%) &+,

+-*-Ubuntu .(ousybox (---
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"HS%6& (H" V&) H* Y&

I"HEHYO&SHY " SHHYD (&)1 +& H*-

L "H#E%&' (%) &*+,
+-*-Ubuntu .(ousybox (---
! [,+0(1&23(40*&2%5&642,7(%)&*+,

+-*-(petazzo/clock
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"HS%6& (H" V&) H* Y&

I"HEHYO&SHY " SHHYD (&)1 +& H*-

L "H$%&' (%) &*+,
+-*-Ubuntu .(ousybox (---

| [,+0(1&23(40*&2%58&642,7(%)&*+,
+-*-(petazzo/clock

| 8+'9::4,<+3(%)&*+,

+-*-fegistry.example.com:5000/my-private/image
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" HE068, ()*&+(

"HEY&E& B H+,)-HP. +$/&US&O-.)1$.*)2#+3
"H$Y & HYo(&)HY0+$%, - [#'%01.2
"HSY& HYO(H)H & 3% &+, "-#.%8&).%/&0),80)#.%1$%,"0".%28& ' 3#45

"H$%&, () *%$& +,-./%0
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" HE068, ()*&+(

"HEY&E&' () H+,)-HS.+$/8%6$80-.)15. %) 2#+3

"HY6& HYb(&)H*Yo+$%, - #6012

"HSY0& HY () &+ $Y%&+,"-'H#.%8&). %/&0),80)#.%1$%,"0'. %28 ' 3#45
"H$%& () %$&'+,-./%0
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HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

" HE068, ()*&+(

"HEY&E&' () H+,)-HS.+$/8%6$80-.)15. %) 2#+3

"HY6& HYb(&)H*Yo+$%, - #6012

"HSY0& HY () &+ $Y%&+,"-'H#.%8&). %/&0),80)#.%1$%,"0'. %28 ' 3#45
"H$%& () %$&'+,-./%0

| "#$%%E&' ()*+)),$-#.,/0+12('+#$32)'%+/2'45).4678
| 9+):-6'+#%$32)":6'42'5)2;'$)'4$)2)'16-'.65-'45+%:;)&'%+/2'5450:5&'12;6-$888
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" HE068, ()*&+(

"HEY&E&' () H+,)-HS.+$/8%6$80-.)15. %) 2#+3

"HY6& HYb(&)H*Yo+$%, - #6012

"HSY0& HY () &+ $Y%&+,"-'H#.%8&). %/&0),80)#.%1$%,"0'. %28 ' 3#45
"H$%& () %$&'+,-./%0

| "#$%%E&' ()*+)),$-#.,/0+12('+#$32)'%+/2'45).4678
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" HE068, ()*&+(

"HEY&E&' () H+,)-HS.+$/8%6$80-.)15. %) 2#+3

"HY6& HYb(&)H*Yo+$%, - #6012

"HSY0& HY () &+ $Y%&+,"-'H#.%8&). %/&0),80)#.%1$%,"0'. %28 ' 3#45
"H$%& () %$&'+,-./%0

| HS%0%& ()*+)),$-#. J0+12('+H#$32) %+/2'45).4678

| 94):-6'+#$32)":6'42'5)2:'$)'4$)2)' 16-'.65-'45+%;)&'%+/2'5450:5&'12;6-$888
| <2$:.,:6,5)2'=6#>6020:)'$0;")2-2+=2)&'%+/2'-2;+)&">6):3-2) @ %888

| A?2-BCD'$::E+)'>6+0:F
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"H#SUE&' (#")*#

"HSY M B() H&) HP"- [&$O0*) 1#8&$2-'$3-, 41 $5%6$%&# &$)(/$-'1) (07)8-(&9
"#$%8& ()* Yo+

ipetazzo/clock

"H$%& (H)$H+,$+-#)$.-/

ipetazzo

"H$%& (HP) & $Yo*+

clock
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"#3%&'()*++,&-(%./',0

"HS%0& (V& 8+, *H&- *"%&*0"8(18(208&, (Yo#&1(+3

$ docker images
REPOSITORY TAG IMAGE ID CREATED SIZE

fedora latest ddd5c9cld0f2 3 daysago 204.7 MB
centos latest dOe7f8lcabbc 3 daysago 196.6 MB
ubuntu latest 07c86167cdc4d 4 daysago 188 MB
redis latest 4f5f397d4b7c 5daysago 177.6 MB
postgres latest afe2b5el1859b 5 daysago 264.5 MB
alpine latest 70c557e50ed6 5daysago 4.798 MB
debian latest 50f9524513f 6 daysago 125.1 MB
busybox latest 3240943c9ea3 2 weeksago 1.114 MB

training/namer latest 902673acc741 9 months ago 289.3 MB
jpetazzo/clock latest 12068b93616f 12 months ago 2.433 MB

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3%"&'($)*(+&),-
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"#3%"&'($)*(+&),-

"#$S#%&$HY%' () %(&*+%")%,)(-.) &, %/0&1#+2
| "#3%&'&(%0)*+,ddeker pull
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"#3%"&'($)*(+&),-

"#$S#%&$HY%' () %(&*+%")%,)(-.) &, %/0&1#+2
| "#3%&'&(%0)*+,ddeker pull

| /0$%& & (%) +,-12+1#1'34B6¢ker run  +627+(-1+8&0651+&8+29(+
9327+%9'6%%).
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"HHSY% &' (%'D)(&*

$ docker pull debian:jessie

Pulling repository debian

0164861940b8: Download complete
0164861940b8: Pulling image (jessie) from debian
d1881793a057:. Download complete
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"HHSY% &' (%'D)(&*

$ docker pull debian:jessie
Pulling repository debian
0164861940b8: Download complete

0164861940b8: Pulling image (jessie) from debian
d1881793a057: Download complete

| "HSHY%%E&S' (%0)*+,#-./$*012%#$1 (%$013%$,'$+4$-1.%(#5
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"HHSY% &' (%'D)(&*

$ docker pull debian:jessie
Pulling repository debian
0164861940b8: Download complete

0164861940b8: Pulling image (jessie) from debian
d1881793a057: Download complete

| HSHY%8S (Vo) + H- /$*01206#$1 (%$013%S, $+4S-1.%(#5
| 6+78%($91#$3+:&-+13%3$1--$:9%$& % 7%H##1(.$-1.%(#5
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"HHSY% &' (%'D)(&*

$ docker pull debian:jessie
Pulling repository debian
0164861940b8: Download complete

0164861940b8: Pulling image (jessie) from debian
d1881793a057: Download complete

| HSHY%8S (Vo) + H- /$*01206#$1 (%$013%S, $+4S-1.%(#5
| 6+78%($91#$3+:&-+13%3$1--$:9%$& % 7%H##1(.$-1.%(#5

| <&$;9*#3%=10"966bie  $*&3*71;%#$.9*7935%=17;9)%(#*+&F+4$6%>*1&
:00%:+,-3%-*8%5

<;$*#IEHU&'()*D
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L "HE%E ()SF(+9,&(-$%".
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"HSV8H (8 )HS*

L "B#3%& () (+F,&(-5%'.
| 8% (0&1*&(2#$%&(,&3'24% (43(,$32$*-".
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"HSV8H (8 )HS*

L "B#S%& ()P (+9,&(-$%'.
L 5% (0&1*&(2#35%&(,&3'24*'(43(,$32%*-".
I docker pull ubuntu (5266(3&7&3(piNtu:latest
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"HSV8H (8 )HS*

L "HE%& ()P (+9,&(-F% .

L B%'(0&1*&(2#35%&(,&3'24*' (43(,$32%*-'.

I docker pull ubuntu (5266(3&7&3(piNtu:latest
L [+&(latest (-$%(2'(%&*&3$668(9:0$-&0(4;&*.
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"HE%08'Yo($'&) Yo  +#% &+
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"HE%08'Yo($'&) Yo  +#% &+
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pip install Oepm install 0%-*12

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"HE%08'Yo($'&) Yo  +#% &+

"H$%& ()*+,-8%./'0 "H$%& () H+,-$.

| HS%& ()% 8+ ,-)' &.$/0%*&, %' &
+(.(.1-)%*2

| "#$%&$3-$+)4$%0%*2
| "#$9%8&1(586,%.8.#$8&7,.$/.&8%+/)(%2

"#$%#S%SHE&H' ()%*+%," (*%,-%0,+.'%/+%,]
pip install Oepm install 0%-*12

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"HE%08'Yo($'&) Yo  +#% &+

"#$%&' ()*+,-8&%./'0 "HE06& (JHH+,-S.
L "#3%&'()%*&+,-)'&.$/0%*&,%'& L "HE%&'S() *+%0,&-&.") ($*/'$&+%00)&-&
-+(.(.1-)%*2 1('+.02

| "#$%&$3-$+)4$%0%*2
| "#$9%8&1(586,%.8.#$8&7,.$/.&8%+/)(%2

"#$%#S%SHE&H' ()%*+%," (*%,-%0,+.'%/+%,]
pip install Oepm install 0%-*12

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"HE%08'Yo($'&) Yo  +#% &+

"#$%&' ()*+,-8&%./'0 "HE%& ()< H+,-$.
L "#3%&'()%*&+,-)'&.$/0%*&,%'& L "#3%&'B() *+%,&-&.") ($*/'$&+%0)&-&
-+(.(.1-)%*2 1('+.02
L "#3%&$3-$+)4$5%0%*2 L "#3$5%&,)+%,&0)&.")*/(3)%2

| "#$9%8&1(586,%.8.#$8&7,.$/.&8%+/)(%2

"#$%#S%SHE&H' ()%*+%," (*%,-%0,+.'%/+%,]
pip install Oepm install 0%-*12

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"HE%08'Yo($'&) Yo  +#% &+

"H$%&' ()*+,-8%.I'0 "HE%& () H+,-$.
L "#$%&' ()%*&+,-)'&.$/0%*&,%'& L "HE%&'$() *+%,&-&.")($H/'$&+%00)&-&
-+(.(.1-)%*2 1('+.02
| "#$%&$3-$+)4$%0%*2 | "#$%E&,)+%,&0)&.)*/(3)%2
| "#$%8&1(5&6,%.& #$&7,.$/.&8%+/) (%2 | £)&$%1/'$&0#-0&0#$&1-5$&6$'1+)%&7-

9$&/15*&$6%": 7#$'$2

"#$%#S%SHE&H' ()%*+%," (*%,-%0,+.'%/+%,]
pip install Oepm install 0%-*12

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

| HS0&' )%+ &+,-)' &. $/0%*&, %'&

"H$68'%0($'8) Yo*+H% & -+

"H$%& ()*+,-8%./'0

-+(.(.1-)%*2

| "H$%&$3-$+)4$%0%*2

| "#$9%8&1(586,%.8.#$8&7,.$/.&8%+/)(%2

S8 () S+,

(<% HHSY& [ S+ "01/.22(-(0%" #/"**

"HS& () H+,-$.

L "#3%&'B() *+%,&-&.") ($*/'$&+%0)&-&
1('+.02

| "H#$%&,)+%,&0)&.")*/(3)%2

£)&$%1/'$&0#-080#$&1-5$&6%$'1+)%&7-
0$&/1$*&$6$" 7T#$'$2

| A)&P%1/'$E&'S.$-0-9+8+0:&8-0$2

"#$%#S%SHE&H' ()%*+%," (*%,-%0,+.'%/+%,]
pip install Oepm install 0%-*12
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"H$Y08! (),

!n#$||%&n|()n*%+’_%-’/

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"H$Y08! (),

"#$"%&™()"*%+,-%.,/
L "HB%& )HS*+,)-% ") #$*.)/%&'0

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"H$Y08! (),

"#$"%&™()"*%+,-%.,/
L "HB%& )HS*+,)-% ") #$*.)/%&'0
L "HEW& ()#$*1234%&*+,)-%*#),%'5)3+#-0

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"H$Y08! (),

"#$"%&™()"*%+,-%.,/

L "HE%& )HS*+,)-%")H#$*.)/%&'0

L "HE%&' () #$*1234%8&*+,)-%*#),%'5)3+#-0
| 6%)&37*)#$*$28#.2)$*+,)-%'0

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"H#S%HE ()*+,-.(#/0'-1(2#34(0(
)*+,-.5%-


http://rictomm.me

"HE%6&'S(

"HSY&EH (Yo&JHH+ - ¥0o-"HY60* 1"#* (., 0*2+*& & 34#SMOBKEHile 6
"H SOOHYO& H (" S*+#, Yo+ +(&-#.(JHO*, #1%H#21,%#" (3

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HE%6&'S(

"HSY08E&H (Yo&)H -+ - *Vo-"IH#Y%0* 1"#*(.,0*2+*&&34#SDOBKEHfile 6
I"H"SYHY& B H"$*+#, Yo++(&-#.(1#O*, #1%H21 Yo" (3
| "#$%&'(Dockerfile )

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HE%6&'S(

"HSY&&H (Yo&)H H+ - *%-"IHY0*1"#* (., 0*2+*& & 34#STBKEHile 6
"H SYH Y& T S+, Yo+ +(&-#.(J#0*, #1%#21 Yott"(3

| "#$%&'(Dockerfile )

L *+$,-'($/(0&'1#2/'(" Dockerfile )

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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Dockerfile  1"#$%#&%$'

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

Dockerfile  1"#$%#&%$'

| "#Dockerfile  #3$%#H&#' ($)*#+,-$. #/0+#&#10-2,+#$3&4,5

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

Dockerfile  1"#$%#&%$'

| "#Dockerfile  #3$%#H&#' ($)*#+,-$. #/0+#&#10-2,+#$3&4,5

| 67#-0878&$8%#8&#%,+9$,%#0/#$8%7+(-908%#7,))$84#10-2,+#:0:#&8
-08%7+(-7,*5

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

Dockerfile  1"#$%#&%$'

| "#Dockerfile  #3$%#H&#' ($)*#+,-$. #/0+#&#10-2,+#$3&4,5

| 67#-0878&$8%#8&#%,+9$,%#0/#$8%7+(-908%#7,))$84#10-2,+#:0:#&8
-08%7+(-7,*5

| <. # docker build #-033&8*#'($)*%#&B#I3 &4, #/+03#&#
Dockerfile 5

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#$3%&'()"*"+," Dockerfile

"H$%6& #+)$,"-. $/)S01$28 " #$% " &' ()% *+,"-(.,) 3

$ mkdir myimage

$ cd myimage
$ vim Dockerfile

"HSY0& () H+V0&HS, -H& J#,-+#%.1) #)01.% HY " #+%6& #$/%1$)2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#$3%&'()"*"+," Dockerfile

"#$% &' ()#*+)$,"-.$)P0LF25!"#$%"&'()%*+,"-(.,) 3
" #$%&'%(&()*$%+',3-(,(.,/)(,0$(Dockerfile "

$ mkdir myimage

$ cd myimage
$ vim Dockerfile

"HSY0& () H+V0&HS, -H& J#,-+#%.1) #)01.% HY " #+%6& #$/%1$)2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#$3%&'()"*"+," Dockerfile

"#$% &' ()#*+)$,"-.$)P0LF25!"#$%"&'()%*+,"-(.,) 3
" #$%&'%(&()*$%+',3-(,(.,/)(,0$(Dockerfile "

$ mkdir myimage

$ cd myimage
$ vim Dockerfile

"HSY0& () H+V0&HS, -H& J#,-+#%.1) #)01.% HY " #+%6& #$/%1$)2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#$3%&'()"*"+," Dockerfile

"#E%& (J#*+)$,"-.$)$01$2$!"#$%" &' ()%*+,"-(.,) 3
" #3%&'%(&()*$%+',5-(',(.,/)(,0$(Dockerfile

$ mkdir myimage

" #$5%&'%(Rpckerfile  ()*+),%(-)+(,)$%.'/$0"

$ cd myimage
$ vim Dockerfile

"HSY0& () H+V0&HS, -H& J#,-+#%.1) #)01.% HY " #+%6& #$/%1$)2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"#$%&' ()% (*&+%-+,-%.+/0$-12$333

-ROMubuntu
RUNapt-get update
RUNapt-get install figlet

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"#$%&' ()% (*&+%-+,-%.+/0$-12$333

-ROMubuntu
RUNapt-get update
RUNapt-get install figlet

| FRONHSYOH&! ()*"(+)",*)"#-".)"/01"021", 2#3%4

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"#$%&' ()% (*&+%-+,-%.+/0$-12$333

-ROMubuntu
RUNapt-get update
RUNapt-get install figlet

| FRONKESOO#& ()" (+)",)"#-".)"/01"021" , 2#3%4
| 5'&+"RUN3#$)"6#33",)")7)&2()%",8"90&:)1"%21#$." (+)",2#3%4

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"#$%&' ()% (*&+%-+,-%.+/0$-12$333

-ROMubuntu
RUNapt-get update
RUNapt-get install figlet

| FRONKESOO#& ()" (+)",)"#-".)"/01"021" , 2#3%4
| 5'&+"RUN3#$)"6#33",)")7)&2()%",8"90&:)1"%21#$." (+)",2#3%4

| 21" RUN&O--'$%*" 1"#$%& ' %()(*+($',-./0'1

<=0"#%$>2("&'$",)">107#%)%"(0"90&:)1"%21#%."(+)",2#3%4@

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"#$%&' ()% (*&+%-+,-%.+/0$-12$333

-ROMubuntu
RUNapt-get update
RUNapt-get install figlet

| FRONBSO#&'()*"(+)",*)"#-'.)"/01"021", 2#3%4
| 5'&+"RUN3#$)"6#33",)")7)8&2()%",8"90&:)1"%21#$."(+)", 2#3%4
| ;21" RUN&O--'$%*" 1"#$%8&'%()(*+($',-./0'1
<=0"#$>2("&'$",)">10?7#%)%"(0"90&:) 1"%21#3."(+)", 2#3%4 @

| A$"-'$8"&'%)*B"6)"6#33"%%"(+)) "C'."(0" apt-get 4

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HEV8H!(

4598 (%)*$+%,-5.%$/$0", $1

$ docker build -t figlet .

"#P%&E&H (&)H*+,"#(-+."# ["H#-.%&0#1+2" 3'H#&(" 4

HS%%0&H )<+ #,)-&. Yot I"O#" 124 () #) # (%6#3)0%4 " 05#1 (% 0%#" 6 0# 7" 4$%0
), #."49'%3:

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HEV8H!(

"H$%&(%)*$+%,-$.%$/$0", $1
$ docker build -t figlet .

Lt HSOGHR () (+) (O (+) HL)2

"#P%&E&H (&)H*+,"#(-+."# ["H#-.%&0#1+2" 3'H#&(" 4

HS%%0&H )<+ #,)-&. Yot I"O#" 124 () #) # (%6#3)0%4 " 05#1 (% 0%#" 6 0# 7" 4$%0
), #."49'%3:

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HEV8H!(

"HS%& (%) *$+%,-$.%6$/$0", $1
$ docker build -t figlet .

ot HSYHE () (+)"(, (M SO (" () HL)2

L HSYHE () (+)"]-&'3-$"-4" (+) 1" HS%& () *+, 2
"HBYOR &M Q)+, "H(-+. H " H- Y&OH1+2" 3 H&(" 4

HS%%0&H )<+ #,)-&. Yot I"O#" 124 () #) # (%6#3)0%4 " 05#1 (% 0%#" 6 0# 7" 4$%0
), #."49'%3:

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HE%"H&&' )%+ (%X Yo+ -.[%S$ " Vo-0#1'2

"#$%&'(&'$%)docker build  $
0000+, $H-+H$"-,.

docker build -t figlet .

Sending build context to Docker daemon 2.048kB
Step 1/3 : FROM ubuntu

--->f975¢5035748

Step 2/3 : RUN apt-get update

---> Running iIn e01b294dbffd

(...output of the RUN command..)
Removing intermediate container e01b294dbffd
---> eb8d9b561b37

Step 3/3 : RUN apt-get install figlet

---> Running In ¢29230d70f9b

(...output of the RUN command..)
Removing intermediate container c29230d70f9b
---> 0dfd7a253f21

Successfully built 0dfd7a253f21

Successfully tagged figlet:latest

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HE%"H&&' )%+ (%X Yo+ -.[%S$ " Vo-0#1'2

"#$%&'(&'$%ocker build  $ | "#$%&' () (Y& Y (HRUN
*00%+ $*-+#$"'- . +&,,-./0%#-0%1%$%5.%&,23%/4

docker build -t figlet .

Sending build context to Docker daemon 2.048kB
Step 1/3 : FROM ubuntu

--->f975¢5035748

Step 2/3 : RUN apt-get update

---> Running iIn e01b294dbffd

(...output of the RUN command..)
Removing intermediate container e01b294dbffd
---> eb8d9b561b37

Step 3/3 : RUN apt-get install figlet

---> Running In ¢29230d70f9b

(...output of the RUN command..)
Removing intermediate container c29230d70f9b
---> 0dfd7a253f21

Successfully built 0dfd7a253f21

Successfully tagged figlet:latest

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HE%"H&&' )%+ (%X Yo+ -.[%S$ " Vo-0#1'2

"#$%&'(&'$%ocker build  $ | "#$%&' () (Y& Y (HRUN
*00%+ $*-+#$"'- . +&,,-./0%#-0%1%$%5.%&,23%/4

dooker buld - gt | 5$(60%$7)8-2.%9#-(%(#20%&()' (%

Sending build context to Docker daemon 2.048kB

Step 1/3 : FROM ubuntu -
~--> {975c5035748 ’$ 04
Step 2/3 : RUN apt-get update

---> Running iIn e01b294dbffd

(...output of the RUN command..)

Removing intermediate container e01b294dbffd

---> eb8d9b561b37

Step 3/3 : RUN apt-get install figlet

---> Running In ¢29230d70f9b

(...output of the RUN command..)

Removing intermediate container c29230d70f9b

---> 0dfd7a253f21

Successfully built 0dfd7a253f21

Successfully tagged figlet:latest

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "
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"HSYHE ()" +%,$'- #("(('0.-1"2

Sending build context to Docker daemon 2.048 kB

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HSYHE ()" +%,$'- #("(('0.-1"2

Sending build context to Docker daemon 2.048 kB

| "#$5%&' ()*%+,-.$/.%(0% #EH(1$5+.,12%3(45-UoKer build 5

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HSYHE ()" +%,$'- #("(('0.-1"2

Sending build context to Docker daemon 2.048 kB

S8 () ¥+, -.$/.%6(0% HEP(1$+., 12063 (4$-UoKer build 5
| 6.9%(0%0$-.%780%8-%81+#(4$9%& 2% . #$%:,+:$1%+)($-.%.,%.#3%:, +:$1%*8%$<,-5

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HSYHE ()" +%,$'- #("(('0.-1"2

Sending build context to Docker daemon 2.048 kB

S8 () ¥+, -.$/.%6(0% HEP(1$+., 12063 (4$-UoKer build 5
| 6.9%(0%0$-.%780%8-%81+#(4$9%& 2% . #$%:,+:$1%+)($-.%.,%.#3%:, +:$1%*8%$<,-5

| "H(0%8)),=0%.,%'0$%8%1$<,. $%<8+#(-$%. ,%8&'()*%'0(-3%), +8)%>)$05

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HSYHE ()" +%,$'- #("(('0.-1"2

Sending build context to Docker daemon 2.048 kB

L "#3%&'()*%+,-.$/.%(0%. 2B 15+.,12%3(4$-Uoker build 5

' 6.9%(0%0%-.%780%8-%81+#(4$9%&2%.#$%:,+;51%+)($-.%0.,%.#$%:,+;$1%*8%<,-5
| "#(0%8)),=0%.,%'0$%8%1$<,.$%<8+#(-$%.,%&"'()*%'0(-3%),+8)%>)$05

| ?2$%+81$@")%7,1%A8B$-.9%(@%.#8.%*(1$+.,12%(0%&(3%8-*%2,'1%)(-;%(0%0),=5

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HSYHE ()" +%,$'- #("(('0.-1"2

Sending build context to Docker daemon 2.048 kB

| "H$%&' ()*%0+,-.$/.%(0%. . HEH1$+.,12%3(4$-UoHKer build 5

| 6.9(0%0%$-.%780%8-%81+#(4$9%&2%.#$%:,+;$1%+)($-.%.,%.#$%:,+;$1%*8$<,-5

| "#(0%8)),=0%.,%'05%8%1$<,.$%<8+#(-$%.,%&' ()*%'0(-3%),+8)%>)$05

| ?2$%+81$@")%7,1%A8B$-.9%(@%.#8.%*(1$+.,12%(0%&(3%8-*%2,'1%)(-;%(0%0),=5
| C,'%+8-%0A3$$*%' A% . #$%AL,+$00%cftdBIm0re  %>)$%

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "
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http://rictomm.me

"HSYHE ()" +%,$'- #("(('0.-1"2

Sending build context to Docker daemon 2.048 kB

| "H$%&' ()*%0+,-.$/.%(0%. . HEH1$+.,12%3(4$-UoHKer build 5

| 6.9(0%0%$-.%780%8-%81+#(4$9%&2%.#$%:,+;$1%+)($-.%.,%.#$%:,+;$1%*8$<,-5

| "#(0%8)),=0%.,%'05%8%1$<,.$%<8+#(-$%.,%&' ()*%'0(-3%),+8)%>)$05

| ?2$%+81$@")%7,1%A8B$-.9%(@%.#8.%*(1$+.,12%(0%&(3%8-*%2,'1%)(-;%(0%0),=5
| C,'%+8-%0A3$$*%' A% . #$%AL,+$00%cftdBIm0re  %>)$%

1 6.%.%$))0%*,+;$1%.,%(3-,1$%0A$+(>+%>)$0%(-%.#$%*(1$+.,12

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


https://docs.docker.com/engine/reference/builder/%5B%5Bdockerignore-file%5D%5D
http://rictomm.me

"HSYHE ()" +%,$'- #("(('0.-1"2

Sending build context to Docker daemon 2.048 kB

| "H$%&' ()*%0+,-.$/.%(0%. . HEH1$+.,12%3(4$-UoHKer build 5

| 6.9(0%0%$-.%780%8-%81+#(4$9%&2%.#$%:,+;$1%+)($-.%.,%.#$%:,+;$1%*8$<,-5

| "#(0%8)),=0%.,%'05%8%1$<,.$%<8+#(-$%.,%&' ()*%'0(-3%),+8)%>)$05

| ?2$%+81$@")%7,1%A8B$-.9%(@%.#8.%*(1$+.,12%(0%&(3%8-*%2,'1%)(-;%(0%0),=5
| C,'%+8-%0A3$$*%' A% . #$%AL,+$00%cftdBIm0re  %>)$%

1 6.%.%$))0%*,+;$1%.,%(3-,1$%0A$+(>+%>)$0%(-%.#$%*(1$+.,12
' D-)2%(3-,1$%>)$0%.#8.%2,'%=,-E.%-$$*% (- % .#$%&'()*%o+,-.$/.F

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


https://docs.docker.com/engine/reference/builder/%5B%5Bdockerignore-file%5D%5D
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"HS%& )+ $+),-#-

Step 2/3 : RUN apt-get update

---> Running In e01b294dbffd

(...output of the RUN command..)
Removing intermediate container e01b294dbffd
---> eb8d9b561b37

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"HS%& )+ $+),-#-

Step 2/3 : RUN apt-get update
---> Running In e01b294dbffd
(...output of the RUN command..)

Removing intermediate container e01b294dbffd
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$ docker run -ti figlet
root@91f3c974c9al:/!  #figlet hello

| ]
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$ docker network Is

NETWORK ID NAME DRIVER

6bde79dfcf70 bridge bridge

8d9c78725538 none null

ebOeeab782f4 host host

4c1ff84d6d3f blog-dev overlay

228a4355d548 blog-prod overlay

"#$%"&#' () *$+,%3$-"$+(",&". $#H0&1¥locker network create 23

"#$%& ' (%$)#++,hone -(.' host '-*%',/%01-23'2%$4,' %$'$5%6'-,1.96'7#* (#)89
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| 5- #9)-6'+H#7$*"2%-,$2%*)02$6/(83%$,#9: (,#$6:+; +H#$.#%/-,02
<#=8rdhtend >Backend >$===?

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"H$9%" B8 ($) (Yot ™+

| H$%& ()F++8&S) #%#HS- #$.#%/-,0$'H#,$512%*)01$-, $*" $%3* %S HS 4 +-¢

| 5- #%)-6'+#7$*"2%-,$2%*)02$6(83%$,#9: (,#$6:+;'+#$.#%/-,02
<#=8rdhtend >Kackend >$===7

| @#%/-,025*++-/$:2$%-$4#' +-&$6:+;'+#$)-' (#2$-A$%3#$2*6#$2%*)0
<#=8xHd >Fev >H-442 >$ ?

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"H$9%" B8 ($) (Yot ™+

| HE00& () ++8D) H V0t S- #E.H%/- 05'#,$512%%)01$-, $*"$Y03 % $/H S A+~

| 5- #9$)-6'+#7%$*"2$-,$2%*)02$6(83%$ #9: (,#$6:+; +#$.#%/-,02
<#=8rdhtend >Backend >$===7

| @#%/-,025*++-/$:2$%-$4#' +-&$6:+;'+#$)-' (#2$-A$%3#$2*6#$2%*)0
<#=8xHd >Fev >H-442 >$ ?

| BAS/#$:2#$C-)0#,$D-6"-2#>$%3(2$(2$6*. *8#4%$*:%-6*;) *++8&$A-,$:2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HE%& (JH+"HE, H+-) (&, HE ),

MM

Container 1

&

Web app

eth0: 172.17.0.3

4

docker0 virtual
network

,l’, » N
i %

host eth0:
192.168.1.2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

IHSYOHE ()& + SHES(S,) &- *$IHIU0*+$E*"#+0

Container 1 Container 2
Web app database app
eth0: 172.18.0.3 eth0: 172.18.0.4

my_docker
virtual network

host eth0:
192.168.1.2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HSYHE () &+ SHES " HS-HYo X+ S&F"H+ .,

LU

Container 1 Container 2

Web app Web app 2

eth0: 172.18.0.3 eth0: 172.19.0.3

4 4

my_docker my_docker2
virtual network virtual network

host eth0:
192.168.1.2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HSY& (S(&H) "

"HS%& (&) & H#+,(-&).."/&dev O

$ docker network create dev
4¢c1ff84d6d3f1733d3e233ee039cac276f425a9d5228a4355d54878293a889ba

"HSUHE' ()* S+, $Y%('S-+, + /HS+&"S& "HBtwork Is  $0(112%34

$ docker network Is

NETWORK ID NAME DRIVER
6bde79dfcf70 bridge bridge
8d9c78725538 none null
ebOeeab782f4 host host

4c1ff84d6d3f dev bridge

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HB%& (D) &*H%&+,-()&(H(&+*.),/

"HSY0&EH (") H)VEHS Yo #+ )%, " (H+ #5-%.#,"*$+(/0
"HEV&E&H (H)(*+,* &(HS%" #%"-#. B

$ docker run -d --name es --net dev elasticsearch:2
8abh80e229ce8926¢7223beb6969915f34d6f1d438bfc5682dbh893e798046863

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HHS%& () Yo +,-.,,%*"%- (8%, /0

"HS90&"()*(%)+"*, (‘%6 &"+*)-+("%"+%0* - Yo+ (*#" /0

. - | #ping es
$ docker run -ti --net dev alpine sh PING es (172.18.0.2) 56(84) bytes of data.
rOOt@ OeCCCdfa45€f:/ # 64 bytes from es.dev (172.18.0.2): icmp_seqg=1 ttI=64 time=0.221 ms

64 bytes from es.dev (172.18.0.2): icmp_seq=2 ttI=64 time=0.114 ms

64 bytes from es.dev (172.18.0.2): icmp_seq=3 ttI=64 time=0.114 ms
"C

"HEY& () Yor+ Yo A& (FH" 1%, 4% e
- O O + ] O - + 0 ] + O 3 packets transmitted, 3 received, 0% packet loss, time 2000ms
rtt min/avg/max/mdev = 0.114/0.149/0.221/0.052 ms

- *00"+)#01+%.¥2%3(*4% &' + Yo' e -
#*+/%5)(*4%(&)%.))(4*+2%*.$+6

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HEU& () *+$(,-' (" 1] H

"HEY0&' ()Y &+#,"#Y&-.-I08H#12% 8% 3(456(
"38"274%2%#8%9&:8.189:#12"$8*%3(4<Yo*

"#3%&'&()#*'+,&-%.+/$%,+012+/*3+
),-&45#%4+6),+7&#8%"+9,(),%+:;<=+
1&>%?@%"+AB:CD
*?%+"%3&'5E&,+/*3+)?F'%?%,-%4+/)-5+
etc/hosts  =+*,4+)-+/*3+5F4*-%4+%*#$+E?'
0G1H!119J3+/%"%+*44%4K"%?&>%4;+H$) 34
#&5'4+#*53%+),-%"%3E, (+"*#%+#&,4)E&,3
3),#%fetc/hosts  +/*3+*+@),4L7&5,-+6* 4+
#&5'4,M-+@%+5F4*-%4+*-&?)#*"ND;

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/

[root@Oecccdfad5ef /] # cat /etc/hosts
172.18.0.3 Oecccdfa45ef

127.0.0.1 localhost

.1 localhost ip6-localhost ip6-loopback
fe00::0 ip6-localnet

ff00::0 ip6-mcastprefix

ff02::1 ip6-alinodes

ff02::2 ip6-allrouters

172.18.0.2 es

172.18.0.2 es.dev


http://rictomm.me

"HB%6&" (%0)&*$"H+' Yo-. &*/-0%/"

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HB%&" (%6)&*$ " H#+',%-.' &*/-0%/"#)

L HE%&'S()'$H (+,', .. /01-2%,'$3-$' (#4+0(#&'$5*'1*,$-0,#(&6

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HB%&" (%6)&*$ " H#+',%-.' &*/-0%/"#)

L HE%&'S()'$H (+,', .. /01-2%,'$3-$' (#4+0(#&'$5*'1*,$-0,#(&6
| 73#'8(&$'1*,$-0,#('0&'-'51#9' &#(:#(6

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HB%&" (%6)&*$ " H#+',%-.' &*/-0%/"#)

L HE%&'S()'$H (+,', .. /01-2%,'$3-$' (#4+0(#&'$5*'1*,$-0,#(&6
| 73#'8(&$'1*,$-0,#('0&'-'51#9' &#(:#(6
| T3H#FS3H(* A 0& - (#,0&;-$-'&$*(#6

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HB%&" (%6)&*$ " H#+',%-.' &*/-0%/"#)

"HEU&'S()SH (+, -, .. J01-2% '$3-$' (HA+O(H&'$5*1* $-0,#(86

73#8(&3$'1*,$-0,#('0&'-'5#9' &H#(:#(6

T3H*S3H(™ #08 - (#:0&"-$-' & $* (#6

<H'50/['[-1#$3H="9*$3"* '$3#'  dev ' HS5*(>'1(H-SH#: OH*(#6

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HHSHY08 () &*)+&,)-.)-

"#3"%"&'%()*"#+*'$,%'-.)/+*0%#11%+"/%.)$"/2
$ docker run --net dev -d -P jpetazzo/trainingwheels
"#S%&"H#&() ' & +'&"+,&-##.&+/)$+'H0&') &1'2

$ docker ps -

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HHSHY08 () &*)+&,)-.)-

L "HEW&"()*&+,-%).%'/,0)1$51%23%4#35%*,-4&)-$/% ) ie&h2h0/
trainingwheels 7

"#3"%"&'%()*"#+*'$,%'-.)/+*0%#11%+"/%.)$"/2
$ docker run --net dev -d -P jpetazzo/trainingwheels
"#S%&"H#&() ' & +'&"+,&-##.&+/)$+'H0&') &1'2

$ docker ps -

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HHSHY08 () &*)+&,)-.)-

L "HEW&"()*&+,-%).%'/,0)1$51%23%4#35%*,-4&)-$/% ) ie&h2h0/
trainingwheels 7

1 8%%1,-94%:-,,%5<*#%&2,<4%)4%.,%;$%;)((%4/3%4,%/<-%)4%&-1%.5$%0;#&4"
"#3"%"&'%()*"#+*'$,%'-.)/+*0%#11%+"/%.)$"/2

$ docker run --net dev -d -P jpetazzo/trainingwheels
"#S%&"H#&() ' & +'&"+,&-##.&+/)$+'H0&') &1'2

$ docker ps -

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

M'H#3% P& %" (Yo#")*)

"H$%& ' S)SE&*"H&+,-*.&/&01218")&/*&34&
/55)$,,86$5)57&8+peklis 9

HHS%& (S, (-(%" HHSY& /B 01/, 22(-(0%" 1]+ "


http://rictomm.me

M'H#3% P& %" (Yo#")*)

| H%&$'()) &S ($*+&SB,--./, 0()$)(%1$
%&$%/..$2&&%,)$&33(3$-,4&5

"H$%& ' S)SE&*"H&+,-*.&/&01218")&/*&34&
/55)$,,86$5)57&8+peklis 9

HHS%& (S, (-(%" HHSY& /B 01/, 22(-(0%" 1]+ "


http://rictomm.me

M'H#3% P& %" (Yo#")*)

| H%&$'()) &S ($*+&SB,--./, 0()$)(%1$
%&$%/..$2&&%,)$&33(3$-,4&5

"H$%& ' S)SE&*"H&+,-*.&/&01218")&/*&34&
/55)$,,86$5)57&8+peklis 9

HHS%& (S, (-(%" HHSY& /B 01/, 22(-(0%" 1]+ "


http://rictomm.me

M'H#3% P& %" (Yo#")*)

| H%&$'()) &S ($*+&SB,--./, 0()$)(%1$
%&$%/..$2&&%,)$&33(3$-,4&5

| HE%RSI& () +%0(&, #H(&-(.$%68%6(/0$)(&$%
[+11$134

"H$%& ' S)SE&*"H&+,-*.&/&01218")&/*&34&
/55)$,,86$5)57&8+peklis 9

HHS%& (S, (-(%" HHSY& /B 01/, 22(-(0%" 1]+ "


http://rictomm.me

M'H#3% P& %" (Yo#")*)

| H%&$'()) &S ($*+&SB,--./, 0()$)(%1$
%&$%/..$2&&%,)$&33(3$-,4&5

| HE%RSI& () +%0(&, #H(&-(.$%68%6(/0$)(&$%
[+11$134

L "H3%&)21,*$1(/&,/B(Y%&,2&/(%250(& ,#(&1*
redis 4

"H$%& ' S)SE&*"H&+,-*.&/&01218")&/*&34&
/55)$,,86$5)57&8+peklis 9

HHS%& (S, (-(%" HHSY& /B 01/, 22(-(0%" 1]+ "


http://rictomm.me

"#3"%"&'% (#"#%)"*D

"H$ %" & Yo () 'S,

$ docker run --net dev --net-alias redis -d redis

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3"%"&'% (#"#%)"*D

| HSUHHES' ($) 'SP H&-)S. (Yo -Yott+]

"H$ %" & Yo () 'S,

$ docker run --net dev --net-alias redis -d redis

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3"%"&'% (#"#%)"*D

| HSYHHES ($)F+ B4 #&-)$. (%0 *-Yott+
| 01%'$.(%"*-%#+$23) $A#S(%$ 1#S$)* 24 $%oH'5(+6$*) S 1#SSHAS ) t+ TH#-+]

"H$ %" & Yo () 'S,

$ docker run --net dev --net-alias redis -d redis

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3"%"&'% (#"#%)"*D

| HSYHHES ($)F+ B4 #&-)$. (%0 *-Yott+
| 01%'$.(%"*-%#+$23) $A#S(%$ 1#S$)* 24 $%oH'5(+6$*) S 1#SSHAS ) t+ TH#-+]

| 8'$23)'$1*TH#S 1#$+-91'$%o# 5(+6$%:-1iBlis  <$)($'LHS ==:-.*>(%$
*%$?7%&S$-'/

"H$ %" & Yo () 'S,

$ docker run --net dev --net-alias redis -d redis

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

MHSYS& %™ (Yott") ") Yo, +-.

Training wheels

This request was served by f927b966d8e5.

f927b966d8e5 served 1 request so far.

The current ladder is:

o f927b966d8e5 = 1 request

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

MHSYS& %™ (Yott") ") Yo, +-.

| "H$%&$' ()& *$*($*+8&S$,-./,008) (%1$
%&$2+(3.4$28&S*+,*$*+&S,--$/2$%(56/) 7¢
'(55&'*.89

Training wheels

This request was served by f927b966d8e5.

f927b966d8e5 served 1 request so far.

The current ladder is:

o f927b966d8e5 = 1 request

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

MHSYS& %™ (Yott") ") Yo, +-.

| "H$%&$' ()& *$*($*+8&S$,-./,008) (%1$
%&$2+(3.4$28&S*+,*$*+&S,--$/2$%(56/) 7¢
'(55&'*.89

Training wheels

This request was served by f927b966d8e5.

f927b966d8e5 served 1 request so far.

The current ladder is:

o f927b966d8e5 = 1 request

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

MHSYS& %™ (Yott") ") Yo, +-.

| "H$%&$' ()& *$*($*+8&S$,-./,008) (%1$
%&$2+(3.4$28&S*+,*$*+&S,--$/2$%(56/) 7¢
'(55&'*.89

Training wheels

This request was served by f927b966d8e5.

D "HSUE&HDE()) & *+5,&-&*S,-.[$&edis  0&
f927b966d8e5 served 1 request so far. +%"$(1&'2&3$4%3&(&567&$**'*O&+'&3$'"
The current ladder is: '#$&89&(1 1*$, ,&-2&- *&,$1+,&<—%|(+%$*:

o f927b966d8e5 = 1 request

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"H$96" %8 ()" &*"1"#$Y%

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"H$96" %8 ()" &*"1"#$Y%

L "HP%E&'B()*BE&+(,*&)(*-F'.-(*1%0 () (*L&S* 2 (*#$34*#$(*-name redis 5

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"H$96" %68 ()" &*"1"HS %

L "H#$5%&'$()*B&+(,*&)(*-$'.-(*/%0() (*1&S*2 (*#$34*#FB(*-name redis 5
| 6(%7#)8*&3'&, (,*&) (*$HY*-$' .~(

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"H$96" %8 ()" &*"1"#$Y%

L "H#$5%&'$()*B&+(,*&)(*-$'.-(*/%0() (*1&S*2 (*#$34*#FB(*-name redis 5
| 6(%7#)8*&3'&, (,*&) (*$HY*-$' .~(

L 9(*1&F*0&:(*%0(*,&+(*$(U7#)8*&3'&,*'$*;'<()($%*$(%7#)8,=
bash
docker run --net dev --net-alias redis ...
docker run --net prod --net-alias redis ...

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"H$96" %68 ()" &*"1"HS %

"#P%E&')*PE&+(,*&)(*-F'.-(*/%0() (*1&$*2(*#$34*#$(*=-name redis 5
| 6(%7#)8*&3'&, (,*&) (*$HY*-$' .~(

L 9(*1&F*0&:(*%0(*,&+(*$(U7#)8*&3'&,*'$*;'<()($%*$(%7#)8,=
bash
docker run --net dev --net-alias redis ...
docker run --net prod --net-alias redis ...

| 9(*1&$*(:($*08: (*+-3>23(*1#$%8&'S(), *7'%0*%0 (*,&+(*&3'&, ¥ $*%60(*, &+ (*$(%7#)8
/'$*0608%*1&,(@*7 (*A(%*+-3>?3(*B6C*($%)'(, @*&8&*DBBC*)#-$:*)#2'$D5

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"#$%&"$&I"#PI& () &S *+&,$(-)".
"HSY8H (8H)&F+,-8&P&ER) #O+,"&1)280,)#3"&/) #0+,"4853" &H#H30H&
WH3"&)) HO+, " &+ VA8 &),&#3"8eV &,"#5)'67

$ docker run --rm alpine ping es
ping: bad address 'es'

#5908 (&) $&*$%+,-$.&+(,/&01$(&'+(2"3($ % & *$&+(&21$&Y"HS&
($20+*45

"HSYoRH () + Yot + " HSYo+ S+ Vo+ X", (" H- ¥ ' H*S, Y (" #*$,¥)%0'*
HS/"(1%2." 3%+t $( *$ "+ A&H5*3) &H#5*$, *6 T+%88('))*$"*9'(&:.;<

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HB%6& (") "+ %6

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HE" %68 (") *&+&., "$H&-.'%./01%

"H#$9%08&" (Y0)*+&%Y6*, &Yo+-*-"* [O(1*#"2-+02%&*03+,%)4
"HE%& HS()$Y* S0+, -$%(H&S'S.+/01*2$3# .-$/'4*$+)$/"1501*$.+6#'(6*,37

"HSY%& (()*+ #+,-((+,'$%+% .+ /-%#+0. 1#+280%.1+02/-3%0+'$4+'&%.1'5.$+%. +
B&-(4*+H&SH+'$A+2.$$#2%
&1+2.$%'-$#/0+%. 7#%8#/9

"HEHY& Vo (Y0)HHSYo+(,-%. ' &I0%1234#$%52672'#8

"HEY&H () *+" H-+ HIQO0H. (H1+23+ (HS+H#4++$'$563#64#7(8(0+32("$#
("8&5+"2("$9

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"#$%&'%()*+,-%.)/0)', 1

"HE%& (") +%' -"&)%&./'$0"10'2+  fig 3'4+'20'%56%8&02.'6".7

"HSYH&H () +H($,-$.,/0, 1#$*1$2, $#& (3)HS($4#'5$1*/0)#6$0, 7#'-8)$
&3,(+*&%%$7,'9:,7;

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"#$%&'%()*+,-%.)/0)', 1

"HE%& (") +%' -"&)%&./'$0"10'2+  fig 3'4+'20'%56%8&02.'6".7

"HSYH&H () +H($,-$.,/0, 1#$*1$2, $#& (3)HS($4#'5$1*/0)#6$0, 7#'-8)$
&3,(+*&%%$7,'9:,7;

" #$%&' ()*+,()-+&(. %"

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#$%& % ()*+,-%.)/0)',1
"HEY& (") F +%' -"&)%&./$0"102+  fig 3'4+'20'%56%8&02.'6™".7

"HSYH&H () +H($,-$.,/0, 1#$*1$2, $#& (3)HS($4#'5$1*/0)#6$0, 7#'-8)$
&3,(+*&%%$7,'9:,7;

" #$%&' ()*+,()-+&(. %"

/" 0)1+ docker-compose up

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/
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"#$%&'%()*+,-%.)/0)', 1

"HE%& (") +%' -"&)%&./'$0"10'2+  fig 3'4+'20'%56%8&02.'6".7

"HSYH&H () +H($,-$.,/0, 1#$*1$2, $#& (3)HS($4#'5$1*/0)#6$0, 7#'-8)$
&3,(+*&%%$7,'9:,7;

" #3%&'()*+,()-+&(.%"
/" 0)1+ docker-compose up

2" 3()-+455+67+)5+41.+-)116189

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS"%0&"™ (&) (*&+

"HSYHEY" & Vo(8) %' &*+%0'H,"%-& /&S0 1

"#3%"&'()(*+&(*,&-"./0&0""'&1&021--&"3124-"&$#&5$24$0"& (*&1673$*8

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS"%0&"™ (&) (*&+

"HSYHEY" & Vo(8) %' &*+%0'H,"%-& /&S0 1

L "HE3%&' ()*+,'%-%(". %/H#*%(.-)01%#2%)#3.-+3'*(%+3%-%"456% d8 ekeiBB8HApose.yml 9

"#3%"&'()(*+&(*,&-"./0&0""'&1&021--&"3124-"&$#&5$24$0"& (*&1673$*8

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS"%0&"™ (&) (*&+

"HSYHEY" & Vo(8) %' &*+%0'H,"%-& /&S0 1

L "HE3%&' ()*+,'%-%(". %/H#*%(.-)01%#2%)#3.-+3'*(%+3%-%"456% d8 ekeiBB8HApose.yml 9

| "H3%*$3d6cker-compose up 9

"#3%"&'()(*+&(*,&-"./0&0""'&1&021--&"3124-"&$#&5$24$0"& (*&1673$*8

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS"%0&"™ (&) (*&+

"HSYHEY" & Vo(8) %' &*+%0'H,"%-& /&S0 1

HB%&' ()*+,'Y%-%0(". Y6/H%(.-)01%H#2%)#3.-+3"*(%+3%-%"456% B8 SkpR8EAmose.yml 9
| "H#$%*$3d6cker-compose up 9
| <#('%-$.#;-=)-88>%<$88(%+;-?' (@ %, $+8&(%0)#3.-+3* (@ %-3&%0(.-*.(%.A";9

"#3%"&'()(*+&(*,&-"./0&0""'&1&021--&"3124-"&$#&5$24$0"& (*&1673$*8

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS"%0&"™ (&) (*&+

"HSYHEY" & Vo(8) %' &*+%0'H,"%-& /&S0 1

HB%&' ()*+,'Y%-%0(". Y6/H%(.-)01%H#2%)#3.-+3"*(%+3%-%"456% B8 SkpR8EAmose.yml 9
| "H#$%*$3d6cker-compose up 9

L <#('%-$.#;-=)-88>%<$88(%+;-?' (@ %, $5+8&(%)#3.-+3"*(@%-3&%(.-*.(%.A";9

| <#('%)-3%('. %$<%8+30(@%B#8$; (@ %-38%6#. AV CH#) 0 Yot <=#3 (% 2#*%>#$9

"#3%"&'()(*+&(*,&-"./0&0""'&1&021--&"3124-"&$#&5$24$0"& (*&1673$*8

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS"%0&"™ (&) (*&+

"HSYHEY" & Vo(8) %' &*+%0'H,"%-& /&S0 1

HB%&' ()*+,'Y%-%0(". Y6/H%(.-)01%H#2%)#3.-+3"*(%+3%-%"456% B8 SkpR8EAmose.yml 9
| "H#$%*$3d6cker-compose up 9

L <#('%-$.#;-=)-88>%<$88(%+;-?' (@ %, $5+8&(%)#3.-+3"*(@%-3&%(.-*.(%.A";9

| <#('%)-3%('. %$<%8+30(@%B#8$; (@ %-38%6#. AV CH#) 0 Yot <=#3 (% 2#*%>#$9

| <#('%)-3%*$3%. A'%0)#3.-+3"%(%+3%.A'%,-) 0?*#$3& @ Yot Yo+ 3%. AV 2#* 2*#$3&9

"#3%"&'()(*+&(*,&-"./0&0""'&1&021--&"3124-"&$#&5$24$0"& (*&1673$*8

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"H$"0&"™ (&) (*&+

"HSYHEY" & Vo(8) %' &*+%0'H,"%-& /&S0 1

HB%&' ()*+,'Y%-%0(". Y6/H%(.-)01%H#2%)#3.-+3"*(%+3%-%"456% B8 SkpR8EAmose.yml 9

| "H#$%*$3d6cker-compose up 9

L <#('%-$.#;-=)-88>%<$88(%+;-?' (@ %, $5+8&(%)#3.-+3"*(@%-3&%(.-*.(%.A";9

| <#('%)-3%('. %$<%8+30(@%B#8$; (@ %-38%6#. AV CH#) 0 Yot <=#3 (% 2#*%>#$9

| <#('%)-3%*$3%. A'%0)#3.-+3"%(%+3%.A'%,-) 0?*#$3& @ Yot Yo+ 3%. AV 2#* 2*#$3&9

' DA'3%)#3.-+3"*(%-*"%*$33+37?%+3%.A'%2#* ?7*#F3& @ %.A'+*%-?7*?-.' & W#$.<$.%+(% (AH#E39

"#3%"&'()(*+&(*,&-"./0&0""'&1&021--&"3124-"&$#&5$24$0"& (*&1673$*8

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/**



http://rictomm.me

"#$%&' ) &*)+,-+.#)&.)&'./011#2
"H#S%&H VHE&* +,-#.)#%01+"2#.('+,+,-#3+(.&'2#4'1/+,)*5#6%4 7%*)#/*#8)),
7(0)9+,*.'22):;

"HSY&H (VH&*+,-#.%/0)(H"Y(#1'/23+,4%5*H#Y% (#67)#.%/0) (#8%6%69: %o, <#H=%6>?%*)#
[%>)*#5+67#67)>@

"#$5%&H' ) #Yo* #+,*&-#./)012%3#%(#0)(4)(#)*4,(%*5)*26 7#$% &#8,99#*) ) [#2%#,*02'9
:2053%0)#"(%5#,208)'0)#3";) #%(#8,28H Iinstall docker-compose =

'H$%08 ' $&()&*+$%,-%.$/,&/S0/$0+$0'+/&((-1$2*$3#"0'45

$ docker-compose --version

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


https://github.com/docker/compose/releases
http://rictomm.me

"HB%& ' S()*#+),'+-.)]."%0)1'.&)23453-6

"#5%&3%'()&*+,-'&%.'&S,/#*'&*,0'&1,#8&%.'&2((&3'&3"++&4'&3,#5"-6 & ,-

$ cd
$git clone --branch docker https://github.com/DataSystemsGroupUT/dataeng.qgit

$ cd dataeng

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HB%& ' S()*#+),'+-.)]."%0)1'.&)23453-6

"#$%&'()"*+'(),-)" . $/-',**0
$ docker-compose up

"H#$%& () (+,&-./01&"218&3.2&4(.38" &5 /H#%&#%,&$5(33,$#&
13" # 3+6
12$0.1/2780/28/278&#%,8&3,0,9"2#&S(2#"12,3+&H (7 #%,3:

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/**



http://rictomm.me

"HS%&'S()*H+), +-.)."%0)1'.&)23453-6

"H#S#" Y&H#' Y ()" S+

$ docker ps

CONTAINER ID
60d8f5b92115
d95c558b5413
2946248e06e2

IMAGE COMMAND
dataeng_words "/bin/sh -c 'exec ja."
jupyter/datascience-notebook "tini -g -- start-no.."

dataeng_web "./dispatcher”
dataeng_db "docker-entrypoint.s.."

: ~/_Projects/dataeng (docker) $

"HHSY08 I+,

(<% HHSY& [ S+ "01/.22(-(0%" #/"**

CREATED

3 seconds ago
3 seconds ago
3 seconds ago
3 seconds ago

STATUS

Up 3 seconds
Up 3 seconds
Up 3 seconds
Up 3 seconds

PORTS
0.0.0.0:32783->8080/tcp
0.0.0.0:8888->8888/tcp
0.0.0.0:32784->80/tcp
5432/tcp

NAMES
dataeng_words_1
dataeng_notebook_1
dataeng_web_1
dataeng_db_1



http://rictomm.me

"#EP%E&' (") (+$F

"#$%8. (%" ) *WC+%, -. [H%*0)#/%*'% 102 3#4(558%6*#0-)$2*#%255%'4Y
3'$*2)$#0/6

"#3$%&H' Y0 (#)*'+(%,*$%-.%/*0% 1PEAED3 2-'4%-&%5-66%.*$)-76/%8-66
&9#::

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

I"#$ docker-compose.yml  $%&#

"#'$%&$' (") *"$+&",$%-$'("$,"./0
version: "3"

services:
web:
build: web
ports:
: 80
db:
build: db
words:
build: words
ports:
8080

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3"%&'()&'%*+,-*,+&

"HSU&S (") (", "o+ &H("(.$0'L

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3"%&'()&'%*+,-*,+&

"HSU&S (") (", "o+ &H("(.$0'L

| version  "H#$"00&'(&)*+,-"./0"$1*23("2$0"2" "*+"3&)0+4"50+$H"6"#$" (07+088)0(-9

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3"%&'()&'%*+,-*,+&

"HSU&S (") (", "o+ &H("(.$0'L

| version  "H#$"00&'(&)*+,-"./0"$1*23("2$0"2" "*+"3&)0+4"50+$H"6"#$" (07+088)0(-9

| services  "#$"%&'(&)*+,-""$0+5H80"HS 0" +"%*+0"+073H#8&S ;") 10" $8Y60" #% &<0"+2"#'<".
8 &# 0+$-

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"#3"%&'()&'%*+,-*,+&

"HSU&S (") (", "o+ &H("(.$0'L

| version  "H#$"00&'(&)*+,-"./0"$1*23("2$0"2" "*+"3&)0+4"50+$H"6"#$" (07+088)0(-9

| services  "#$"%&'(&)*+,-""$0+5H80"HS 0" +"%*+0"+073H#8&S ;") 10" $8Y60" #% &<0"+2"#'<".
8 &# 0+$-

| networks "#$"7=*&3"&'("# (#88)0$")*">1#81"0)>*+2$"8*)&#'0+$"$1*23("@0"8*"08)0(-

A,"(0:823)B"8*)&#'0+$">#33"@0"8*"08)0("*"&"7+#5&)0B"70+C8*%7*$0CD30"0)>*+7-9

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"#3"%&'()&'%*+,-*,+&

"HSU&S (") (", "o+ &H("(.$0'L

| version  "H#$"00&'(&)*+,-"./0"$1*23("2$0"2" "*+"3&)0+4"50+$H"6"#$" (07+088)0(-9

| services  "#$"%&'(&)*+,-""$0+5H80"HS 0" +"%*+0"+073H#8&S ;") 10" $8Y60" #% &<0"+2"#'<".
8 &# 0+$-

| networks "#$"7=*&3"&'("# (#88)0$")*">1#81"0)>*+2$"8*)&#'0+$"$1*23("@0"8*"08)0(-
A,"(0:&23)B"8*)&#'0+$">#33"@0"8*"08)0("*"'&"7+#58)0B"70+C8*% 7*$0CD 30" 0)>*+?-9

| volumes "#$"7=*&3"&'("8&"(0D'0"5*32%0$")*"@0"2$0("&'(E*+"$1&+0("@,") 10"
8*)&#'0+$-

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"H$S"% & ()& *&+%,"- %6

"H#$ %0&' (#)$*&'+ #-./0&-
J1$H2 #33H-.$4-58&),/08-$/6&+.$."#DT7&, 88 1H#SI3HS5L),/. $455:8+$-## 5.8 5(-&:$
&)HSI68&+.$<H#)14&-1=

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** I


https://docs.docker.com/compose/compose-file/
http://rictomm.me

"H$S"% & ()& *&+%,"- %6

| H$9%8&()*)&%0)+#,-./)-(0)%1'2+0(34)5#)2%#06

789)/'2)%##)-).", <'W#)=+#)>&41'24ersion )-(0) services ?)&43%)-)+#,-./)@%*)
=+#6A

"H#$ %0&' (#)$*&'+ #-./0&-
J1$H2 #33H-.$4-58&),/08-$/6&+.$."#DT7&, 88 1H#SI3HS5L),/. $455:8+$-## 5.8 5(-&:$
&)HSI68&+.$<H#)14&-1=

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** I


https://docs.docker.com/compose/compose-file/
http://rictomm.me

"H$S"% & ()& *&+%,"- %6

| H$9%8&()*)&%0)+#,-./)-(0)%1'2+0(34)5#)2%#06

789)/'2)%##)-).", <'W#)=+#)>&41'24ersion )-(0) services ?)&43%)-)+#,-./)@%*)
=+#6A

| "#$%8&'()B)-00#0)%2<<'$4)9'$) (#4>'$C%)-(0) @' +2;#%6

"H#$ %0&' (#)$*&'+ #-./0&-
J1$H2 #33H-.$4-58&),/08-$/6&+.$."#DT7&, 88 1H#SI3HS5L),/. $455:8+$-## 5.8 5(-&:$
&)HSI68&+.$<H#)14&-1=

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** I


https://docs.docker.com/compose/compose-file/
http://rictomm.me

"H$S"% & ()& *&+%,"- %6

| H$9%8&()*)&%0)+#,-./)-(0)%1'2+0(34)5#)2%#06

789)/'2)%##)-).", <'W#)=+#)>&41'24ersion )-(0) services ?)&43%)-)+#,-./)@%*)
=+#6A

| "H$9%&()B)-00#0)%2<<'$4)9'S)(#4>'$C%)-(0)@'+2:#%6
| "#$06&'()D)-00#0)%2<<'$4)9'S)0#t<+:#(4)'<E'(%)7%.-+&(,2)$'++&(,) 2<0-4#%?)#4 /

"H#$ %0&' (#)$*&'+ #-./0&-
J1$H2 #33H-.$4-58&),/08-$/6&+.$."#DT7&, 88 1H#SI3HS5L),/. $455:8+$-## 5.8 5(-&:$
&)HSI68&+.$<H#)14&-1=

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


https://docs.docker.com/compose/compose-file/
http://rictomm.me

"#3$%&#'()*&Htocker-compose.yml

"HS%& ()4 Yo +%6,$'%-./0%12'%348&, Yo#5+,"*+ %' bSE6 6%Hage 7

"HE06& " H' () ) HEH +$) HEY0(,%-)./
"HEYHE VY HY%+ -, HH-1%*" *%$(0%1(02)%*$+3',22$%, ) itckr run 4

"H#SUHBE'()$H)+,$'&S,$-+. "#/0"-'[#1-",$#H$0(&2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3$%&#'()*&Htocker-compose.yml

"HS%& ()4 Yo +%6,$'%-./0%12'%348&, Yo#5+,"*+ %' bSE6 6%Hage 7

L build  "HSYHE' ()R (" &-S(HEHS."-&0)123)4

"HE06& " H' () ) HEH +$) HEY0(,%-)./
"HEYHE VY HY%+ -, HH-1%*" *%$(0%1(02)%*$+3',22$%, ) itckr run 4

"H#SUHBE'()$H)+,$'&S,$-+. "#/0"-'[#1-",$#H$0(&2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3$%&#'()*&Htocker-compose.yml

"HS%& ()4 Yo +%6,$'%-./0%12'%348&, Yo#5+,"*+ %' bSE6 6%Hage 7

| build  "HSYH&' )+ (,"&-S(HSHS. "-&0)123)4
| image "#$%#& ()*"$"#5'.)"$'5)"63-&'37"-1"-$""1) .#*(1894

"HE06& " H' () ) HEH +$) HEY0(,%-)./
"HEYHE VY HY%+ -, HH-1%*" *%$(0%1(02)%*$+3',22$%, ) itckr run 4

"H#SUHBE'()$H)+,$'&S,$-+. "#/0"-'[#1-",$#H$0(&2

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3$%&#'()*&Htocker-compose.yml

"HS%& ()4 Yo +%6,$'%-./0%12'%348&, Yo#5+,"*+ %' bSE6 6%Hage 7

| build  "HSYH&' )+ (,"&-S(HSHS. "-&0)123)4
| image "#$%#& ()*"$"#5'.)"$'5)"63-&'37"-1"-$""1) .#*(1894

oM ) ) &H)% TS HE ) =#33"<) " <>#3(": 1-5"(,)build  "%#1)&(-18"$%"$'5)%hage 4
"HE06& " H' () ) HEH +$) HEY0(,%-)./
"HEYHE (JHY* Yo+ -, HH-1%*" *%$(0%1(02)%*$+3',22$% , ) iackesr run 4

"H#SUHBE'()$H)+,$'&S,$-+. "#/0"-'[#1-",$#H$0(&2

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"HS%8H# ()*%(%+'S'(

"HS%& B $*+,%-$.8'./0$&12,0B4". 54" ['#5."63."62",'3."62",'78*'3

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS%8H# ()*%(%+'S'(

L command#$%#&'()*"+,'("(-"./$"01#2)CMD#$"" 3-&2).41)56

"HS%& B $*+,%-$.8'./0$&12,0B4". 54" ['#5."63."62",'3."62",'78*'3

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS%8H# ()*%(%+'S'(

| ports "(V$*1'()*"(-"-$)"0-."7/1891)5" -p "-98-$*"(-"7'9"9-.(*6

["&'$"9)&H:<"1-&'1"9-.(*"OHB)& Y "(-")=9-*)"9/>1#&"9-.(" X 56

"HS%& B $*+,%-$.8'./0$&12,0B4". 54" ['#5."63."62",'3."62",'78*'3

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS%8H# ()*%(%+'S'(

| ports "($*1'0)*"(-"-$)"0-."7/1891)5" -p "-98-$*"(-"7'9"9-.(*6
H"&'$*9)&H<"1-&'1"9-.(*"O#6) &Yy "(-")=9-*)"9/>1#&"9-.("X56

' volumes "(.'$*1'()*"(-"-$)"0-."7/1891)5" -v "-98-%$*6
-"&'$"/*)".)1'87?)"9'(,*",).)6

'S8 $()**S*+,%-$.&'./0$&12,0B4". 54" ['#5."63."62",'3."62" ' 78*'3

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HE % & ("HH)*+%

"#3%&"$' (#)$*# docker-compose up  +#,-.#$/0.1"&#0/"#2bcker-
compose build 3

"#3%&&H () *"'docker build  #+,-#.&&#),/".%/'-0#1'/2,/%/3#.#build  #4."56
"#$%&HY' ) H*+#,&-).+/#%0") 1%25%" 3#45+&#("%628& 7#"5+#%88',$%2) &9
docker-compose up --build

"H#S%& () #" (#+,#"(-.(PH(.D/'D()H"B/-"&".(-"($%&(0/)12'#3"45

docker-compose up -d

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"HS%&S () F+(#,&-)*).-

"HEYRH (' () +,H"+HS. (S (H-"%" -H#+OH1+ 2HS+&"Vo* & (2-#RICKEr P 4
(-5($*%661#3.(&#2,&&*&TH#S,6956(H%55-#%"#" . (#-%68(#98(:

"#3"%&'#()&%"*+'&(%*&,-'.*+/' docker-compose ps  '0"1'.*22'%&&"320'
+/&'%+(+1%"'4'+/&
5"3+(*3&,%"'4'+/&'51,,&3+'%+(5)6

$ docker-compose ps
Name Command State Ports

trainingwheels redis 1 /entrypoint.shred Up  6379/tcp
trainingwheels www 1  python counter.py Up  0.0.0.0:8000->5000/tcp

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

"#3$%&%'()*(+,-
"HSY&H' (V< #+, (-, * HSY&-#(//012(3%AH1AH, “H5(267T-%&4 #81,'H#9%:/Yo+*H#(4.
8(4,#,Yott+ Yo H1 #*(+ 10S;#HSY0 &H2 (AH&HME, MR Yo (4.<

$ docker-compose kil

"#3%"&$docker-compose rm  (%"))()$*(+,-(.$/,0$(1,2*3"2%$.&(435%.(1,26./37,289

$ docker-compose rm

Going to remove trainingwheels redis_1, trainingwheels www 1
Are you sure? [yN] y

Removing trainingwheels redis_1...

Removing trainingwheels www_1...

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

"H$%68%'()*(+,-

"#$%&'()$"*+docker-compose down  ,-."",/#01,'&2,%%$30)$,40&#".&$%/5
"#3%&&H &()HH+,)-+#)" .+ + () *0+(1#&%02+#3+"$)* 2 (#". "HI+*+HO*+"+A#E) *#" . +#
'66&%0'7)38

$ docker-compose down

Stopping trainingwheels www 1 ... done

Stopping trainingwheels_redis 1 ... done

Removing trainingwheels www 1 ... done

Removing trainingwheels redis 1 ... done

I"#$ docker-compose down -v $%ESH(&)HSH)# *W0+,-.5,-/012,-.9)&01 (#"3

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "
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A Y& S(") &+, HE&

HESU& S+ (-(%"HHSY& [ S+" 01/ 22(- (0% H/


http://rictomm.me

A Y& S(") &+, HE&

L "HE%E& () &*)Y0&A&,(-.(/P&0(--+%12&,(-.(/$&3%4F*/&5#$&6.*(7$05&%+-$6 & (4&'()*&+..8

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

A Y& S(") &+, HE&

S8 ()&X)%&+&, (. (I$80(-+%128&. (. (I$83% A4S & 5HS&E . *(T$058%+-$68(4& () *&+..8
| 9'8&1$4+):5285#$86.*(7$058%+-$683/&5#& Y0+ $& (4&5#H&0)*+$%5813*$05(*'S

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

A Y& S(") &+, HE&

S8 ()&X)%&+&, (. (I$80(-+%128&. (. (I$83% A4S & 5HS&E . *(T$058%+-$68(4& () *&+..8
| 9'8&1$4+):5285#$86.*(7$058%+-$683/&5#& Y0+ $& (4&5#H&0)*+$%5813*$05(*'S

L (*&3%/5+%0%$2&34&' () &FHp&BY/aRIda/src/ocarina 28&5#5&.*(7$05&%+-$&3/&
ocarina 8

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

A Y& S(") &+, HE&

S8 ()&X)%&+&, (. (I$80(-+%128&. (. (I$83% A4S & 5HS&E . *(T$058%+-$68(4& () *&+..8
| 9'8&1$4+):5285#$86.*(7$058%+-$683/&5#& Y0+ $& (4&5#H&0)*+$%5813*$05(*'S

L (*&3%/5+%0%$2&34&' () &FHp&BY/aRIda/src/ocarina 28&5#5&.*(7$05&%+-$&3/&
ocarina 8

<::&*$/()*0$/&0*$+5$1&="&,,(-.(/$&+*$&5+>>$1&?35#&5#3/&. *(7$058%+-$8

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

A Y& S(") &+, HE&

"H5%8&' ()8*)%&+&, (-. (I$&O(—-+%12&, (. (/$&3% A4S & 5HS&6 . *(7$05& Yo+-$6&(4&' () *&+..8
| 9'8&1$4+):5285#$86.*(7$058%+-$683/&5#& Y0+ $& (4&5#H&0)*+$%5813*$05(*'S

L (*&3%/5+%0%$2&34&' () &FHp&BY/aRIda/src/ocarina 28&5#5&.*(7$05&%+-$&3/&
ocarina 8

| <&*F/()*05/&0*$+5$1&="&,(-.(IS&+*$&5E+>>$1 & 7?35#&5#3/&.*(71$05&%+-$8
| @#P&.F(7905&%+-$&+:/(&+..$+*/&+/&+& *FAB&(4&5#P&Y0+-$/ & (4&5#S&*D/()*0$/8
C8>8&3%&5#$&.*$D3()/&$B+-.:$2 &IBADBOIEL 0*$+5$&+&0(YoHe2MhA&WwWW 1 8

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

A Y& S(") &+, HE&

"H5%8&' ()8*)%&+&, (-. (I$&O(—-+%12&, (. (/$&3% A4S & 5HS&6 . *(7$05& Yo+-$6&(4&' () *&+..8
| 9'8&1$4+):5285#$86.*(7$058%+-$683/&5#& Y0+ $& (4&5#H&0)*+$%5813*$05(*'S

L (*&3%/5+%0%$2&34&' () &FHp&BY/aRIda/src/ocarina 28&5#5&.*(7$05&%+-$&3/&
ocarina 8

| <&*$/()*0$/80*$+5$18="&, (-.(/$&+*$&5+>>$1 & ?35#&5#3/&.*(7$058%+-$8

| @#$&.*(7$05&%+-$&+:/(&+..$+*/8&+/&+& *$AB&(4&5#58&%0+-$/& (485#$8&*$/()*0$/8
C8>8&3%&5#%$&.*$D3()/&$B+-.:$2 &IBADBOILS 0*$+5$&+&0(YDERHTA&WWW_1 8

| @#$&.%(7$05&%+-$&0+%&=$&(D$**31 18ivekeBSwénpose -p 8

"EES%E )+ (-(%"HHPNE' [**$+","01/).22(-(0%"#/** "


http://rictomm.me

