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1.  Introduction 

The program was fully developed in Java. MPJ library was taken to get MPI 

functionality and JavaFX was used as GUI library. As for GUI, apart from JavaFX, 

WebView was used, as well as JavaScript technologies to display the map. 

1.1.  Purpose of the application 

The aim of the application is to find a suboptimal placement of facilities set that 

processes the accumulated waste, collected from garbage collection spots. The 

appliance of the algorithm is supposed to optimize the distance between 

accumulation sites and processing plants. 

1.2. Requirements 

It is recommended to use the IDE (integrated development environment) to run 

the program for the Java programming language, e.g. IntelliJ IDEA, Eclipse, etc. As 

GUI part of application is written in Node JS programming language need to be 

installed node and npm packages for JavaScript. 

2.  Instructions and use case 

Before running the program, a user should start a server from localhost. To do 

this we need to launch the commander and start a server by typing the command 

“npm start”: 

 

Figure 1: Starting the Node JS server 

After we can launch IDE and start the Java program in the Main class: 

 

Figure 2: Main class in Java 
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Thus, a user launches a java program. A window opens, where we can choose an 

area by zooming, scrolling, moving. Here is the same principle as in web-

applications with GPS-coordinates like Google Maps, OpenStreetMap, etc.: 

 

Figure 3: Displaying the map in WebView 

2.1. Setting parameters 

Before choosing appropriate area user should set three parameters: 

 Number of clusters 

 Number of points 

 Number of iterations 

Amount of points will correspond to the number of garbage collection spots, and 

quantity of clusters – how many processing plants to build. Third parameter 

representing number of iterations of the algorithm. 

All these parameters affect the execution time of the algorithm.

 

Figure 4: User panel 

2.2. Selecting area 

After setting all the parameters, user can click the "Set region" button and with 

the left mouse button we draw a circle to choose needed area on the map: 
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Figure 5: Selecting region for computation 

2.3. Clustering 

After selecting a region, a user can add garbage collection points to this area by 

clicking the “Add Points” button. Each displayed point on the map will be 

randomly assigned a coordinate and capacity (tons of waste per year). For starting 

the algorithm click the “Clustering” button. Result will be shown on the screen: 

 

Figure 6: Clustering result 

Each set of waste collection sites (clusters) has its own color, and the red-framed 

circles inside each cluster represent the optimal location of the recycling facilities.  
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2.4. Measuring 

To obtain data on the coordinates and speed of the algorithm, press the 

"Measure" button. Immediately after that, a CSV file with the data for the test will 

appear in the project folder. 


