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Abstract  

Area of computer systems hardware security is becoming more and more in demand. Therefore, distance learning issues for the courses of 
this sphere are relevant and popular. In modern conditions, we look in a new way at the process of distance learning. Additional 
requirements are put forward for the use of technologies and training tools for computer systems hardware security area. In this work, the 
existing tools that can be used in distance learning of hardware design are analyzed, their advantages and disadvantages are showed. 
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1 Introduction 

Today, distance learning is one of the most effective forms 
of information and communication technologies [1]. The 
effectiveness of distance learning for computer systems 
hardware security sphere  depends on several factors such 
as effective interaction between the teacher and the student; 
methods, technologies and tools used; feedback efficiency. 

A feature of distance learning for hardware disciplines is 
using of specific software packages, as well as the presence 
of a large amount of graphic material, for example, 
functional and schematic diagrams, graphs of timing 
diagrams, tables of states, graphs of states, etc. Great 
emphasis should be placed on practical work, since 
successful mastery of the subject is possible only with the 
sequential execution of tasks that start with simple 
elementary schemes and gradually become more complex, 
and each new task is based on the previous ones. Thus, 
effective assimilation of the considered educational material 
is ensured and the skills of developing circuitry devices are 
consolidated. 

In contrast to the humanities, the development of the 
hardware part requires the direct interactive and constant 
participation of the teacher since the development result is 
difficult to control using formal indicators, such as, for 
example, the use of unit or functional testing in 
programming. 

2 Overview 

Existing local packages for designing and modeling 
electronic circuits (such as MultiSim, OrCad, Tina-Ti) are 
not suitable for distance learning of the computer systems 
hardware security area, as they do not support network 
connections which means they do not have the property of 
interactivity for the interaction of a teacher and a student. 
There are many web-based platforms for modeling 
electronic circuits, but most of them are not free, have 
poorly libraries, or are difficult to use when designing 
circuits. The most appropriate online programs for distance 
learning of the computer systems hardware security area are 
considered [2]. 
 
 

3 Decision 

PartSim (Figure 1) is an online circuit simulator that 
contains the SPICE simulation engine, a networked circuit 
capture tool, and a graphical waveform viewer. 

PartSim advantages: it is easy to use, contains a large 
number of components in the library, it's completely free.  

Disadvantages of PartSim: it is not a powerful simulator, 
the library is missing some microcircuits [3]. 

 
FIGURE 1 An example of circuit design in PartSim 

Circuit Sims is a very simple web platform for electronic 
circuit simulations that works in any browser [4]. 

Advantages of Circuit Sims: it is a very simple simulator, 
that is completely free and does not require registration, and 
it is an open source platform. 

Disadvantages of Circuit Sims: the list of library 
components is limited, the GUI is not user-friendly. 

CircuitLab (Figure 2) is online, in-browser tool that 
allows to design and analyze analog and digital systems.  
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FIGURE 2 An example of circuit design in CircuitLab 

CircuitLab advantages: it has an extensive library, it is 
suitable for both students and experienced developers, 
simulated plots and outputs can be exported for further 
analysis, circuit design is easy, it lets share designs and 

discuss them in chats. 
Disadvantages of CircuitLab: it is not completely free 

platform, it requires registration, some digital microcircuits 
are missing in the library [5]. 

4 Conclusion 

It is very important when both the student and the teacher 
can simultaneously work on the same circuit, that cannot be 
achieved using standard teaching tools and local programs 
for modeling and design of electronic circuits and digital 
and analog systems. Among the analyzed online platforms 
CircuitLab, PartSim and Circuit Sims are the most 
convenient tools for distance learning of computer systems 
hardware security sphere. And CircuitLab has an 
undeniable advantage of interactivity when students are able 
to share their live circuits so teachers can simulate and edit 
them.  
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