
JITA 11(2021) 1:54-60 DRAŽEN MARINKOVIĆ, ET AL.  

Software Application Development Using Container 
Technology

Dražen Marinković, Velimir Kojić, Zoran Ž. Avramović
PanEuropean University APEIRON Banjaluka, Republic of Srpska, B&H 

{drazen.m.marinkovic, velimir.d.kojic, zoran.z.avramovic}@apeiron-edu.eu

Critical Review 
https://doi.org/10.7251/JIT2101054M UDC: 656.615.073:621.869.88

Abstract: The paper will give an example and an overview of how we can set up and maintain web applications using a Docker. 
We will define what Docker is, what containers are and how to use them. Developers often find themselves in a situation where 
their program works properly on a computer in the laboratory environment in which the application was developed, but after 
installing the program on the production server, the program does not work as expected. In such circumstances, it is difficult for a 
programmer to determine why a program is not working. Docker solves this problem by placing applications and virtual containers 
that run on the same operating system.
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Introduction – Problems of operation 
development

Since the beginnings of programming and soft-
ware application development, developers have 
created programs and applications in one place and 
installed them to run in another place. Preparing 
the work environment has often been a problem in 
implementation.

Developers often find themselves in a situation 
where their program works properly on a computer 
in the laboratory environment in which the applica-
tion was developed, but after installing the program 
on the production server, the program does not 
work as expected. In such circumstances, it is diffi-
cult for a programmer to determine why a program 
is not working. There can be several reasons for that 
and it is very difficult to detect these malfunctions.

This type of problem is costly, frustrating, and 
often disrupts interpersonal relationships between 
system administrators and developers.

Today, there are several technologies that are 
trying to solve this problem. The traditional way 
of solving is based on the use of virtual machines, 
using cloned environments and “snapshots”. A new 

and improved way is to use containerization tech-
nologies (in our case Docker containers).

Docker – a different approach to virtual 
machines

One of Docker’s common misunderstandings is 
its comparison to a virtual machine, which seems to 
do something similar, but is, in fact, significantly dif-
ferent. [1]

Virtual machines solve the same problem, but 
in a different way. Virtual machines are virtual in-
stances of a complete operating system, Windows or 
Linux. If we are developing a web application on a 
Linux virtual instance, we can run that application 
anywhere to run that same instance of Linux.

This approach has been successful for years. 
However, there is one problem - if we want to ser-
vice and deploy a single web application, we need to 
run a complete virtual operating system. It is quite 
expensive, especially if we have multiple applica-
tions running.

Docker solves this problem by placing applica-
tions and virtual containers that run on the same 
operating system. Each container contains the com-
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plete code, all the libraries and all the dependencies 
that are necessary for the application to run. [2]

This approach saves us large amounts of disk 
space, time, processing power and significantly re-
duces complexity.

Why Docker?
Many reputable companies use Docker for their 

web applications.
The main advantages of using Docker are the fol-

lowing:
 - Docker allows us to have many more individu-

al applications on the same number of servers 
than with other technologies.

 - It makes application development encapsu-
lated, ready to use. Everything is delivered in 
containers.

 - Also, it makes the whole process of managing 
and installing applications on servers much 
easier and more secure. We can modify the 
application, send a new image to the reposito-
ry, and instantly launch that application from 
any location.

When we put all this together, we can have a very 
attractive product that will make maintenance work 
easier for both developers and system administra-
tors. [3]

Placing applications in Docker using Docker 
containers

The basic steps of developing and placing a web 
application in a container using Docker are as follows:

 - Installing Docker on the physical or virtual en-
vironment we will be using

 - Setting up the registry on the Docker Hub
 - Creating your own Docker image
 - Setting up “docked” environments
 - Setting up the application

Docker installation
Docker allows us to easily run our applications 

anywhere, but the places where those applications 
run must have Docker installed.

There are three main Docker releases:
 - Docker Enterprise Edition (Docker EE)
 - Docker Comunity Edition (Docker CE)
 - Docker Cloud

At the moment, Docker can be installed on Win-
dows, Linux and MacOS environments, as well as on 
cloud service providers such as Amazon AWS and 
Microsoft Azure.

In our example, we will use Linux CentOS 8.
Before starting the installation, it is necessary to 

remove all old versions of Docker called docker or 
docker-engine. [4]

We will perform the installation by adding an of-
ficial repository, so that we have the option of auto-
matically upgrading and patching Docker.

If it is a server that doesn’t already have a Docker 
repository, we need to add them.

Preparing the Docker repository:
$ sudo dnf install -y dnf-utils
$ sudo dnf config-manager \
 --add-repo \
 https://download.docker.com/linux/
centos/docker-ce.repo

Docker Engine installation:
$ sudo dnf install docker-ce docker-
ce-cli containerd.io

If we have not used Docker repositories before, 
the installation will ask us to accept the GPG - Gnu 
Privacy Guard key, of the repository, which we must 
do if we want to continue the installation.

Figure 1: Illustrative presentation of container technology
*https://www.docker.com/resources/what-container
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After a successful installation, we start Docker as 
follows:
$ systemctl start docker.service

Setting up the registry on the Docker Hub
In order to easily distribute applications, we need 

to have a place to share them.
The Docker Hub is like a GitHub Docker contain-

er. On it we can find thousands of applications and 
examples of how to use them.

To set up our own private or public repository 
and to start setting up our applications, we need to 
go to the Docker Hub website.

We can use the Docker Hub to set up and down-
load changes to our application in different locations. 
There are also tools we can use to automate this.

To access the Docker Hub panel, we must log in 
using our user account. If we don’t have it, we need 
to create an account on the Docker Hub. After creat-
ing an account, we log in to the Docker Hub panel, 
from where we can create a public or private reposi-
tory.

Once we have created the repository, we can pro-
ceed with the next steps.

It is important to note that there is a paid Docker 
Hub option, which provides more functionality and 
resources than the free one, which we will use in 
this example. For these purposes, the free option is 
more than enough. [5]

Setting up docked environments
The next step is to prepare the Docker environ-

ment to execute the application. We will do this us-
ing the command line and several different tools.

These environments are responsible for setting 
up and running the container. There are several 
other, interesting things we can do, such as running 
multiple instances of our application and using a 
load balancer to send traffic to different versions.

Making Docker images and containers
Docker containers are created from a Docker fig-

ure. In order for our application to be distributed to 
different servers, we need to create a Docker image. 
We can do this using the Docker file.

The Docker file (we will use the official title 
Dockerfile below), usually contains 3 to 30 lines of 
text that represent the commands necessary to cre-
ate Docker figures.

There are many ways to create a Dockerfile, but 
before that we need to get acquainted with the best 
practice, before we make it.

For example, we will take a simple application, 
node-bulletin-board, which is used as an example of 
how to create and run Docker figures. [5]

The first step is to download the necessary files:
$ curl -LO https://github.com/dock-
ersamples/node-bulletin-board/ar-
chive/master.zip

We unpack the compressed archive:
$ unzip master.zip

We change the current working directory to the 
directory created by unpacking the archive:
$ cd node-bulletin-board-master/bul-
letin-board-app

We can look at the contents of the new directory:

Figure 2: Application directory content
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We can see a Dockerfile that contains parameters 
to create. When we open Dockerfile, we see its con-
tents in the image below:

Figure 3:  Dockerfile content

In order, we see lines that give instructions on 
which command to execute:

 - FROM: which figures will be used as the basis
 - WORKDIR: define the working directory, all 

commands will be executed in it

 - COPY: copy local files to the container
 - RUN: run the command during container cre-

ation
 - CMD: run the command after starting the con-

tainer
 - EXPOSE: publish container ports to be avail-

able outside the Docker network

We will continue to create containers. The com-
mand with which we create and test the image is:
$ docker build --tag bulletin-
board:1.0 .

For the command to be successful, we must be 
in the directory where the Dockerfile is located or 
manually specify the path.

Figure 4: Creating a Docker image

June 2021        Journal of Information Technology and Applications        57



JITA 11(2021) 1:54-60 DRAŽEN MARINKOVIĆ, ET AL.  

By command $ docker images we can view the containers available in the local environment:

Figure 5: Display of available figures on a Docker host

Once we have the image created, we can proceed to create the container with the command:
$ docker run --publish 8000:8080 --detach --name bb bulletinboard:1.0

We can access the application at the address of the server and port that we entered in EXPOSE conf

Figure 6: Application launched from Docker container

Image publishing on Docker Hub
We create a bulletinboard repository on our 

Docker hub.

By command
$ docker tag bulletinboard:1.0 
kojo1984/bulletinboard:1.0

Figure 7: Image tagging and copying on Docker Hub
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We tag the image, preparing it for copying to the Docker hub.
By command

$ docker push kojo1984/bulletinboard:1.0 

We copy the image to the repository

Figure 8: Image display on Docker Hub - we can see the published image on Docker Hub

Once we have published and made the image 
available on the Docker Hub, we can run it any-
where. If we try to run the image on a system that 
does not have an image, Docker will automatically 
try to download it from the Docker Hub. By using 
the figure in this way, we no longer need to install 
additional software and libraries on the system on 
which the application will run, it is enough to have 
Docker installed.

It is a good practice to stick Dockerfile together 
with the source code of the application, so that the 
changes and versions in the file and the application 
are at the same level. [6] 

Conclusion
Docker is a very popular technology nowadays, 

and with good reason. In this paper, we have seen 
only a fraction of what can be done with container 
technology (in our case with Docker).

With the proper use of container technology, in 
addition to saving us money, it will save us time, re-
sources, make work easier and make applications 
more accessible.

We have presented the basic process of how to 
run a containerized application on a server. The 
same procedure is applied anywhere, from local 
server, to virtual machine and cloud environment.
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