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Abstract. Integrated software packages, such as National Instruments Multisim or DasyLab 

can be successfully applied in developing research projects and in teaching. Thanks to their 

intuitive use and wide potential they can be utilised as support for simulation and other 

programmes. They are also often applied for comparative analysis of real measurement 

results with computer simulations. Apart from that, they can also be useful in a research or 

experimental lab. 

Keywords: software packages, simulation, teaching. 
 

Introduction 

 

With the development of Information Technology, it has become possible 

to create software aiding design of electronic systems used for carrying out 

measurements in research and in teaching. This kind of software can be divided 

into two categories: one includes programmes for improving and automatising 

measurements and further processing of data, and the other includes 

programmes for constructing and simulating virtual electronic and digital 

systems and circuits (Winiecki, 2001; Rak, 1999).  

DasyLab belongs to the first category. It offers facilities for connecting 

function blocks to represent the data flow. In this way, a measuring environment 

is created, which can be used both for simulations and for real measurements. 

Simulations, in turn, may improve measurements as well as data processing 

without access to the object under test. A measuring system constructed in this 

way can be used for real measurements when a measuring card is connected 

with the computer and data are collected from such an object (Ptak & Prauzner, 

2013). Individual icons in the programme, the settings and parameters of which 

can be adjusted at any time, represent particular function blocks (Ptak & 

Prauzner, 2010). The blocks representing single measuring functions can be 

connected in a number of configurations, which can be modified and expanded 

as needed. Data obtained in real or simulated measurements can be saved in files 

so that they can be used for mathematical or statistical analyses at a later time 

(Ptak & Borowik, 2012). Having been processed, the measuring data can also be 
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analysed in a number of ways and the results obtained are available for further 

processing by means of special software dedicated to data analysis (Ptak & 

Prauzner, 2014). Additionally, they can be used for development and expansion 

of the measuring system.  

The programme offered by National Instruments Multisim Education is an 

example of software from the other category. It can be used for constructing 

many complicated electronic and digital measuring and test systems. They 

consist of both real electronic components as well as models of ideal 

components which could be used in the designed measuring system. Each type 

together with corresponding flow paths is marked with a different colour, so that 

it is possible to use either real elements only, or virtual elements with ideal 

parameters only, or both at the same time. Operation of a complete measuring 

system can be analysed by studying output signals and operation of a simulated 

system. The software package includes real measuring instruments and a 

representation of the front panel with control systems, which look and operate in 

the same way as real ones.  

As evident, both DasyLab and Multisim software packages can play an 

important role in the process of designing a research project, in measurements 

carried out as part of such a project, as well as in the simulation and modelling 

of real digital and electronic systems (Ptak, 2015). The two packages can 

complement each other. Multisim can be used for designing electronic systems 

and for analysing data from measuring sensors, used for data acquisition and 

preliminary processing. The operation of such systems can be tested at the 

design stage by simulating and modelling their operation under real measuring 

conditions (Ptak, 2016). DasyLab, in turn, can be used for automatizing the 

measuring process by eliminating the need to operate the system by a user. 

Besides, it can be applied as a programme supporting data acquisition from 

measuring systems and for subsequent processing of that data. Applying both 

software packages at once offers a possibility of designing an electronic system 

for preliminary data processing by means of Multisim and for their further 

processing by means of DasyLab, with the whole research and testing process 

being fully automatic (Ptak & Borowik, 2014). Thanks to the fact that the 

system can operate both under simulated and real conditions (Ptak & Borowik 

2015), it is possible to design and test it in a laboratory and then to expand and 

adapt it to real measuring and research conditions (Klajny et al., 2007; Migo & 

Noga, 2015).  
 

Applications of the Multisim and DasyLab packages 
 

Electronic filters are widely applied in various research projects. The most 

typical construction includes an operational amplifier employed in various
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systems, typically with a band-pass (low-, high- or medium-pass) filter. Fig. 1 

presents a diagram of high-pass filter based on an op-amp type TL072A, which 

has been designed by means of Multisim. Two modules are added to the system: 

the module of functional signal generator and the module of oscilloscope for 

displaying an output signal.  
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Fig.1 Diagram of a high-pass filter system constructed by means of Multisim 

 

Fig. 2 presents a working simulation of the high-pass filter system with an 

input signal curve displayed on the oscilloscope and with the control elements of 

the function generator.  
 

 
 

Fig.2 Simulation of the high-pass filter system, the input signal curve and the control 

elements of the function generator 
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All the components of the filter, such as resistances and capacities, can be 

modified at the stage of designing and when the simulation programme is 

running. It is also possible to modify the parameters of the function generator 

powering the high-pass filter system. A signal simulated by the generator is 

variable in time and is modified by the electronic filter system. When the 

generator is replaced by signals received by a measuring card, the system can be 

applied for filtering real data obtained from objects under test. In this way, the 

programme Multisim can be utilised for constructing the filter system, starting 

from a design, through simulating its operation, to its practical applications.  

The DasyLab package has been used for designing a measuring system for 

examining parameters of signals varying in time. Such signals are often utilised 

in inductive sensors, which can be applied for testing the thickness of protective 

coatings or other material parameters in power, automotive or machine industry. 

The system constructed by means of the programme DasyLab is used for data 

acquisition from measuring sensors and for the further processing of the data to 

obtain characteristic parameters of the object under test. In order to simulate 

signals from measuring sensors, function generators with adjustable operating 

parameters were used. Fig. 3 presents a measuring system constructed by means 

of DasyLab. The icons correspond to modules performing specific functions in 

the simulation.  
 

 
 

Fig.3 Diagram of a measuring system constructed in DasyLab 

 

The modules represent the system operation. Starting from the left-hand 

side with measuring signal simulation together with control elements, then 

signal filtering, amplification, averaging, performing statistical operations on the 

package of data and ultimately representing the results graphically, so that the 

maximal and average values of a signal are shown.  

Fig. 4 presents a running simulation of the DasyLab-based measuring 

system. Apart from the block diagram of the system, there are control elements, 
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digital displays showing the current results of running operations and a virtual 

oscilloscope displaying the measuring signal after being processed by the 

consecutive functional blocks.  
 

 
 

Fig.4 A running simulation of the DasyLab-based measuring system  

 

Fig. 5 illustrates an expanded version of the diagram presented in Fig. 2, 

with an additional module of averaging the measuring signal on the basis of a 

data block of a certain length. Fig. 6 presents operation of this system simulated 

in the programme DasyLab. 
 

 
 

Fig.5 A modified measuring system constructed by means of DasyLab 
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Fig.6 The modified measuring system operation simulated by means of DasyLab 

 

Fig. 7 presents simulated operation of another expanded version of the 

measuring system, with a module of measuring data presentation in the form of 

a data matrix and with a block of saving the measuring data in a file. Measuring 

data saved in a file can be further processed by means of programmes dedicated 

especially to the analysis of research data, or they can be used as a starting point 

for further investigations.  
 

 
 

Fig.7 The expanded measuring system during simulated operation in the DasyLab 

environment 
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The subsequent screens present further expansion of the measuring system. 

This time a FFT module has been added for performing a frequency analysis of 

the measuring signal consisting of a number of component frequencies. The 

components of such a signal constitute a percentage share in the total power of a 

complex signal and their by analysing them by means of the function block FFT 

it is possible to assess the values of the components of the measuring signal 

received from an object under test. Fig. 8 presents a diagram of the function 

blocks of the system, and Fig. 9 shows operation of the system simulated in the 

DasyLab environment. 
 

 
 

Fig.8 Another expanded version of the measuring system constructed by means of 

DasyLab 
 

 
 

Fig.9 The final version of the measuring system operating in the DasyLab 
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The figures present selected stages of designing and simulation of the 

measuring system constructed in the DasyLab environment. During the process 

of designing the system it is possible to introduce modifications and to test how 

they impact its operation. Modifications can involve changes in selected 

connections between the function blocks or adding new functions to expand the 

system’s scope of applications. The parameters of individual function blocks can 

be modified as well, so that they optimally meet the user’s requirements.  

Modelling the investigation process or designing measuring systems is an 

indispensable part of teaching of technological subjects and also a part of 

research projects (Olesiak, 2013; Jakubiec, 2016). Simulations are often applied 

as preliminary research methods, which are subsequently verified by real 

measurements of an object under study (Prauzner, 2014; Prauzner, 2015; Zloto 

et al., 2012). Simulations can also be applied for verifying the effectiveness of 

modelling used as a teaching method, as mentioned above (Prauzner, 2012; 

Prauzner, 2016). Simulations can be used as an independent method, when there 

is no access to measuring equipment or an object under test, or they can be 

treated as supplementary with respect to the classical method based on empirical 

testing (Depesova et al., 2008; Noga, 2009; Noga et al., 2014). 

 

Concluding remarks 

 

 The design of the measuring system can be modified by students as their 

individual assignment and as preparation for the class (Prauzner, 2015). 

This task does not require a laboratory; it can be performed using any PC 

with Multisim- or DasyLab – type software. 

 The measuring system can be easily tested virtually by carrying out a 

simulation. Then, should there be such a need, it can be adapted to the 

requirements of empirical measurements.  

 Software packages, such as Multisim and DasyLab, are very useful in 

designing a measuring system using only a computer, if for some reason, 

e.g. high cost or equipment availability, it is not possible to do so in the real 

research or didactic laboratory conditions.  

 Modifications of the measuring system can be simulated without altering 

the setup of the research equipment, which makes it possible to test the 

results of such modifications without risking a damage of the equipment.  
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