
Big Data Architectures, Univ. Firenze, Paolo Nesi 2020-21 1

Containers
Corso di: Big Data Architectures

Claudio Badii, Paolo Nesi
Department of Systems and Informatics, University of Florence

Via S. Marta 3, 50139, Firenze, Italy

tel: +39-055-2758515,   fax: +39-055-2758570

DISIT Lab, Sistemi Distribuiti e Tecnologie Internet

http://www.disit.dinfo.unifi.it/ 

paolo.nesi@unifi.it
http://www.disit.dinfo.unifi.it/nesi

http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/


Big Data Architectures, Univ. Firenze, Paolo Nesi 2020-21 2

The path to Containers

l Most of the processes have been moved to Cloud

l Cloud costs are high since the hypervisors are expensive

and the orchestrator are very expensive

l The costs for cloud management are mainly:

 Per CPU

 Per Cores

 Per hosts

 Per VM

l This implies a costs per process.

l The next slides have been taken from Docker
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Applications are transforming
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From Docker
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The 4 XaaS
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Cloud vs Docker

nCloud
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Pros and Cons of Cloud and VM

PROS

l Better resource pooling

 One physical machine 

divided into multiple 

virtual machines

l Easier to scale

 Elastically V/H

l VMs in the cloud

 Rapid elasticity

 as a service

CONS

l Each VM stills requires

 CPU allocation

 Storage

 Memory

 An entire guest 

operating system

l more VMs, more 

resources you need

l Guest OS means wasted 

resources

l Application portability not

guaranteed
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Pros of Containers

l Standardized packaging for software and dependencies

l Isolate apps from each other

l Share the same OS kernel

l Works with all major Linux and Windows Server

l Speed: No OS to boot = applications online in seconds

l Portability: Less dependencies between process layers =

 ability to move between infrastructure

l Efficiency: Less OS overhead; Improved VM density
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Comparing Container and VMs
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Docker Engine

nhttps://docs.docker.com/engine/install/
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Docker Hub

ndocker pull imageName:imageVersion
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Image hello-world

ndocker pull hello-world
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Image hello-world

ndocker run hello-world

ndocker --version
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Image ubuntu

ndocker pull ubuntu
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Image ubuntu

ndocker run –it ubuntu bash

ls –la
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Containers
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Containers and Images

docker container ls --all

docker images
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Make Little Changes

nLet's see how to make small changes on an image we downloaded (for 

example the snap4city image)
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Make Little Changes

nLet's see how to make small changes on an image we downloaded (for 

example the snap4city image)

ndocker pull disitlab/snap4city-nodered-adv:v76
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Make Little Changes

nLet's see how to make small changes on an image we downloaded (for 

example the snap4city image)

ndocker pull disitlab/snap4city-nodered-adv:v76
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Make Little Changes

nLet's see how to make small changes on an image we downloaded (for 

example the snap4city image)

docker run imageName:imageVersion
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Make Little Changes

Directly inside the container with the command that executes instructions 

in the container

ndocker exec -it –user=root containerID command
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Make Little Changes

Using the command that copies files/folders from the external environment 

where the container is running inside the container

ndocker cp srcFolderPath containerID:dstFolderPath
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Make Little Changes

nOnce the container has been modified, we can save it as a new image, In 

this way the new containers will have inside them the modifications made

ndocker commit idContainer imageName:imageVersion

ndocker save imageName:imageVersion | gzip > yourPath/filename.tgz
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Change Image With Docker File

Docker can build images automatically by reading the instructions from a 

Dockerfile. 

A Dockerfile is a text document that contains all the commands a user 

could call on the command line to assemble an image. 

Using docker build users can create an automated build that executes 

several command-line instructions in succession.

nhttps://docs.docker.com/engine/reference/builder/
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Change Image With Docker File

A docker file can be used when we need to create an image from another 

one and add packages or execute commands that we want to be already 

present in the first image we will use

For example, for the Snap4city platform we use an image based on the 

trestletech/plumber image to which we add the packages we are 

interested in for our scripts.

trestletech/plumber is a docker image that contains R Studio and creates

an API on the script that is passed to it.
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Change Image With Docker File

docker pull trestletech/plumber
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Change Image With Docker File
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Change Image With Docker File

nWith FROM you indicate which image you should start from

nLet's update the image packages and add the libraries we need for 

the packages we will use on R Studio

nWe install the necessary packages within R
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Change Image With Docker File

docker build --no-cache -t snap4city-plumber:v8 -f DockerFile .

docker save snap4city-plumber:v8 > snap4city-plumber-v8.tar

gzip < snap4city-plumber-v8.tar > snap4city-plumber-v8.tgz
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Docker Compose
Compose is a tool for defining and running multi-container Docker 

applications. 

With Compose, you use a YAML file to configure your application’s services. 

Then, with a single command, you create and start all the services from 

your configuration. 

Using Compose is basically a three-step process:

1.Define your app’s environment with a Dockerfile so it can be 

reproduced anywhere.

2.Define the services that make up your app in docker-compose.yml so 

they can be run together in an isolated environment.

3.Run docker-compose up and Compose starts and runs your entire

app.

nhttps://docs.docker.com/compose/
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Docker Compose

nhttps://docs.docker.com/compose/
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Docker Compose Example

nhttps://docs.docker.com/compose/wordpress
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Docker Compose Example

nhttps://docs.docker.com/compose/install/

ndocker-compose up -d

sudo curl -L 

"https://github.com/docker/compose/releases/download/1.27.4/docker-

compose-$(uname -s)-$(uname -m)" -o /usr/local/bin/docker-compose
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Docker Compose Example
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Docker Compose Example
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Docker Compose Example
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Docker Compose Example


