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2. EXTENDED ABSTRACT. 
 
 

 

 

2.1. INTRODUCTION. 

SCADA stands for Supervisory Control And Data Acquisition. This term refers to 

software systems which give access to remote processes data and allow to, using the 

necessary communication tools in each case, remotely control them to some extent and to 

acquire data from them. According to this definition, we can see that it is not a control system 

by itself, but a software utility for monitoring, which interfaces the control (PLC) level from the 

superior supervision level. 

A SCADA is, thus, an industrial system based on computers which allows to monitor 

and interact with process variables from the distance. These systems are integral parts of most 

of the complex or geographically distributed industrial environments, and provide information 

which is generated in the production process for the users. 

SCADA monitors, controls and alarms the plant and/or regional facilities’ operating 

systems from a centralized location. It includes the communication of information between a 

SCADA central host computer, many scattered units and/or Programmable Logic Controllers 

(PLC).  

The system consists of the following elements: 

HMI (Human-Machine Interface). 

The values that have been stored in the host computers are presented to the human 

operator in an understandable and comprehensible form using HMI. These may provide 

trending, diagnostic or management information and detailed schematics and animations 

representing the current states of the machines under its control. Pictorial representation 

being more understandable to humans is the preferred form in SCADA HMIs. 

MTU (Master Terminal Unit). 

Also known as the master unit or central unit, is the main purpose of accepting inputs 

from different devices and remotely transmit over the network, as discussed in previous 

sections. Run command actions based on the current values of the variables measured. 
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RTU (Remote Terminal Units). 

An RTU is a normally a transducer or a sensor which allows the electrical circuitry to 

interface with the process instrumentation and control equipment. The physical parameter like 

pressure, temperature etc. are measured through a change in electrical property of some 

component in the transducer which is indicative of the physical change. A single RTU may 

measure many different types of parameters.  

Programmable Logic Controllers (PLC). 

The use of microprocessors on RTUs has helped RTUs become smarter with increased 

functionality. PLCs have been built around the philosophy of automation. Reprogrammability 

being the biggest asset, PLC based RTUs can be debugged and fixed on the field itself along 

with adding new features like support for multiple polling, exception reporting, time-tagging 

etc. This also enables them to execute simple logical processes without involving the master 

station.  

Communication system. 

SCADA communication systems were also built using the same infrastructure and had 

the same bandwidth limitations. But, with the corporate now wanting to include the SCADA 

information network into their core networks over security concerns, SCADA systems have also 

embraced LANs and WANs for seamless integration with everyday office computer networks. 

This has an advantage for the corporate users that they would not need a separate parallel 

network for SCADA systems. 

 

2.2. MAIN OBJECTIVES AND METHODOLOGY. 

The main goal pursued by this work is to know what free SCADA systems are there 

nowadays, and which of them are usable in practice on a pilot plant. This gol will provide the 

reader specific and simple information about the possibilities offered by the different SCADA 

systems, both free and commercial ones, informing him about the more remarkable 

particularities of free software in this context. 

Essentially, the aim is to give the SCADA users the possibility to choose among 

different free possibilities, given they perform almost as well as commercial ones, without the 

need to carry a deep study of them, given this work offers a close view to this free products, 

not only with its description but also with the performing of the evaluation of the free SCADA 

which resulted to be the most relevant: ScadaBR. The most relevant technical notes will be 

commented and some indications for installation will be given, in order to offer the possibility 

of a fast installation and trial for the interested reader. 
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The used methodology has involved different stages: 

- Complete introduction to the details and needs of SCADA systems from a 

descriptive point of view. 

- State of the art study regarding SCADA systems, focusing on free ones. 

- Performing a benchmark based on a pilot plant at the University of Murcia, for 

later evaluation of ScadaBR. 

The idea is not to make a deep analysis of all the free SCADA systems, since it would 

lead to an excessive extension of this degree project, but the aim is to show how, nowadays, 

free SCADA systems are very close to commercial ones in terms of functionality and 

performance., and how the trend is that they will be more and more suitable for the most 

modern and demanding industries. This is why the SCADA with the most promising future has 

been evaluated. 

 

2.3. DESIGN AND RESOLUTION. 

SCADA systems are classified as free and commercial ones. 

The Commercial SCADA systems that can be found in the market are very varied and 

with different features. Nowadays three of them can be highlighted, due their importance: 

- Wonderware SCADA. 

- Vijeo Citect. 

- WinCC. 

Regarding free SCADA systems, 14 of them has been considered, being 10 deeply 

described, and one of then evaluated and studied in more detail. These SCADA systems are: 

- PvBrowser: It is one of the oldest free SCADA systems. Its activity began in the 

year 2000 at Munich (Germany), and it is still active. For process creation C / C++ 

and Lua knowledge is required, and it permits data acquisition by different 

protocols. Its possibilities are quite recognized. 

- Mango M2M: Its activity starts in the year 2006. It is based on the use of Ajax type 

web browsers, letting the users’ access and control sensors, devices and machines 

by different protocols in an easy way. It is multiplatform, requiring JDK 1.6 

installation, very simple to use and with a good current activity in the project. 

- ScadaBR: Free SCADA system based in Mango M2M engine. This Project has 

currently many followers and it is in continuous development. It presents an 

environment very much like Mango M2M’s, it is also multiplatform and requires 

JDK 1.6. It accepts a big number of data sources types, and has a series of goals for 
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short, medium and long time horizons which are very interesting. Given its high 

degree of activity, its potential and expectations, it has been considered by this 

degree project as the free SCADA with the greatest potential. 

- OpenSCADA: German free SCADA starting on 2006. It is practical and easy to use 

to carry out supervision, control and data acquisition. It is platform independent, 

since it is based on Java. It is not a grouped solution, but a set of tools (modules) 

that can be combined in different ways. Connectivity is done by an OPC server. 

Comparing to the previous solutions, this one does not have much documentation 

nor a great number of collaborators visually active, although its modular structure 

will let in the medium time horizon that it becomes a SCADA with good 

perspectives. 

- Argos: It is a Venezuelan open source SCADA system for GNU/Linux, and it is 

written in C++ / C and Python, with XML configuration files and whit PostgreSQL 

database. Argos is designed with an architecture that allows adaptation to the 

different approaches to modern automated, with each software component has 

data structures that operate high-performance distributed manner either on a 

network platform or in a single PC Linux operating system. This SCADA project 

does not have much documentation nor a great number of collaborators visually 

active. 

- Free SCADA:  Its activity began in the year 2006. The main programming language 

for the project is C# and .Net 3.0 platform. At this moment there are several parts 

of .Net used: WinForms (GUI controls and window management), WPF and XAML 

(schema editing capabilities) and OPC (communication with 3rd party devices). 

- SZARP: This free SCADA is currently used in over 40 heating plants all over Poland. 

It is a full-featured, open source SCADA system for Linux, and it is written in C++, C 

and Python. SZARP contains build-in Lua scripting language for defining 

parameters based on actual or historical data values. Also, client programs are 

available for Linux and Windows system.  

- Linkindoy: Spanish free SCADA. Likindoy has been programmed only with Open 

Source technologies: The operating system is Linux, the programming language is 

Python, the database manager is MySQL, and to plot graphs it uses the 

programming language R thought for statistical use and plotting of data. 

- Oscada / OpenSCADA: Ukrainian free SCADA starting on 2003. Proceeding from a 

modules principle, the modular subsystems specified above can expand the 

functionality by connection of corresponding type modules. 
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- IntegraXor: This SCADA system developed in Malaysia works in any browser that 

has W3C's standard SVG support. No Java or ActiveX need to download/install in 

advance for modern browsers. It is free for educational use and green projects, 

but it is limited for 128 Modbus I/O for others uses. 

- Others free SCADA systems about Open-Source .Net SCADA Framework, xSCADA, 

FX SCADA and Storozh are briefly commented. 

Given the features offered by ScadaBR, this free SCADA system has been chosen to 

perform an evaluation and check how it works. For such evaluation an HRS pilot plant has 

been used as a benchmark. This plant is located at the University of Murcia Rector Soler 

building, in the Computer and Control Engineering research group lab. 

The basic behavior of this plant consist of the following: a product, not yet processed, 

is heated and pasteurized by keeping it at a certain temperature during a certain time. After 

this, it is cooled and packaged, getting a sterilized final product. This way the microorganisms 

that can affect consumer health or alter the product are destroyed. 

ScadaBR evaluation will be held to show the different possibilities offered by this free 

SCADA. Some of the examples will be focused on the pilot plant. For such evaluation it is 

indicated: 

- System installation: it is quite simple, and can be done on different platforms. 

- System start: from the web environment, very easy to use, and with well 

differentiated sections. 

- System installation: it is quite simple, and can be done on different platforms. 

- A brief explanation of the least relevant sections, and a deeper explanation of 

the most important sections, namely: 

o Supervision list: it lets to visualize the variables that interact in the system. 

These variables come from previously established data sources. 

o Graphic views: it lets to establish environment visualizations screens. These 

screens are developed by applications users, who count on good elements 

for their implementation. However, this section could be improved by adding 

more images and the possibility to draw basic elements, such as pipes. 

o Alarms: This section shows active or inactive alarms that have taken place in 

the system. While the alarms have not been ‘acknowledged’, they will keep 

on being on the list, irrespective of the fact that the originating event have 

already been fixed or not. 
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o Reports: Online reports with variables for certain dates can be produced, 

obtaining history graphics for the values of those variables or for the alarms 

produced by them. Data can be exported, but there is no possibility to export 

data to a final file with templates in the vein of Word, i.e., with a designed 

presentation. 

o Data sources: In this section are the application data sources. A great 

number of data sources can be configured. The variables linked to them are 

configurable from here, with the possibility to see the complete graphics for 

their environment. 

o Users: From here a centralized system users and permissions management 

can be carried out. There are good possibilities regarding configuration. 

Once tried, this SCADA system is very successful due to its features, being its use quite 

easy for medium level computer users. The possibilities that offer are wide and thus it is clearly 

recommended by the author. 

 

 

  


