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Abstract—A set of discrete channels and errors protecting the data transmission systems creates a data transmission channel. 

The ability of the channel depends on the speed of the channel being channeled, which means that every interface of the modern 

way of data transmitter construction is addressed to the machining problem. The data transmission systems can be clearly seen by 

modeling all of these quality indicators in the Matlab software. 

 

Index Terms— central commentator, protocols, channel, intellect, station, traffic, network. 
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INTRODUCTION 

 

 he development of ICT services, together with 

the effective management of information 

resources, requires solutions, such as expanding 

the functionality of the communications network. In its 

turn, the introduction and development of new 

technologies in the field of telecommunications shows 

that there are some issues that need to be addressed to 

operators, such as ensuring quality of service, 

organizing interaction between protocols, providing 

reliable traffic, and defining a set of services. This is the 

main reason for the growing demand for information 

resources in the rapidly developing telecommunication 

technologies today. Therefore, network segments use 

data transmitters for high-speed traffic. Modern Modes 

of Data Transmission Switching Interconnects Each 

interface is built into a multiprocessor version with 

built-in processors for machining. In addition, central 

switchboards are used to coordinate the functionality of 

the preferential microprocessors. The switching matrix 

is used to transmit packets between the switch ports. For 

four ports of the matrix, the semi-duplex ports of the 

ports can provide up to four internal channels 

simultaneously and in 8-duplex mode. The main feature 

of packet commutators is the presence of a Buffer 

Buffer for temporary storage of packages. Therefore, 

each packet bit is placed in the input buffer sequence. 

Taking into account the advantages, packet switching 

networks use shift storage (store-and-forward). If we 

analyze the above-mentioned types of devices, the time 

required is very high, and it is difficult for the student to 

work independently. If you want to consider this process 

in the Simulink section of MatLab, then just one input 

interface is enough. 

The schematic diagram of the data transmitter 

in the MatLab + SimEventsis shown in Figure 1. 

The scheme shows packet generators that run 

three workstations. Output packets output at each 

workstation will be delivered to the switchboard input 

buffer. The figure shows FIFO QUEUE, FIFO QUEUE1 

and FIFO QUEUE2 block names. The three-port packet  

 

 

 

is located in the center of the circuit diagram 

with the addition of two PathCombiner blocks. 

The PathCombiner (PathCombiner) feature 

consists of a packet selection that will allow you to 

access the Output Switch block from an unwanted 

sequence and service packets. 

The three outbound ports of the commutator 

are connected to three packages, Single Server, Single 

Server 1, and Single Server 2. 

  

 

Picture 1. MATLAB + SimEvents cabling model 

scheme. 

Thus, in the example considered, the data 

transmitter performs the following functions: 

 Three source packages are available in 

three different ways; binds to the selected line; 

 Receives a buffer (that is, subsequent) 

packets for each data source; 

 Two or more packages will resolve the 

issue at random, which is at the beginning of the 

corresponding turns and has the same timeframe and has 

the same recipient address. 

The scheme of generation of single system 

packages includes four functional blocks: 

• Time-Based Entity Generator generates 

intergeneration over the sequence of packages. 

T 
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Establishing the time interval of each source with 

random numbers is subject to the law of exposential 

distribution. 

• The Destination block itself generates the 

recipient server address for all numbers between 1 and 

3; 

• Length blocks make time intervals according 

to packet sizes. This is a random number allotted to the 

size of the package. 

• The set of time attributes of the Set Attribute 

block and the packet with the specified address are 

formed; 

• Entity Zinc blocks represent diagrams that 

correspond to Packet Length, Destination, and Time 

Shapes (Time). 

In accordance with the table, the packet 

commutator blocks model parameters must be set. 

Figures 4, 5, and 6 show the time diagrams that illustrate 

the packet generation process. However, the following 

initial parameters have been set in the example: 

• Determine the location of a randomly 

packaged package 1 and 3; 

• The total packet length between 7 and 15; 

• A random full-time interval, randomly 

assigned to an exposential distribution law of an average 

of 11 integers. 

 

Picture 2. Forming the range of packages 

across the staff. 

 

Picture 3. Package length. 

 

Picture 4. Receiver address. 

 

The SetAttribute block adds all the data to each 

packet. Saving packets in the commute log buffers. In 

each output of the SetAttribute block, the FIFOQUEUE 

block was used in the input of the buffer block (Figure 

7). The PathCombiner block performs n-1 multiplexing, 

connecting three buffers to the output of the switch. If 

the PathCombiner block has two or more packets 

received at the same time as the same address, it is 

allowed to randomly configure the random sequence of 

blocks in the block. 

The packet connectors such as SingleServer, 

Single Server1va Single Server2 are connected to 3 

switch ports of the switchboard. In the address field, the 

packages are returned to the server for processing in 

accordance with the address. 

 

Picture 5. Commutator input and output 

buffers. 

To build the model in accordance with the 

table and to check the following characteristics of 

packet commutator: 

- average timeout of the buffer; 

- average wait time of the server; 

- The coefficient of server usage. 

The report should show the time diagrams, the 

process of illustrating the packet generation, and the 

change in the characteristic of the test packet switching. 

Table 1 

№ Distribution of 
packages Time Based 

Entity Generator 

FIFO 
QUEUE  

Distribution of 
lengths of packages 

Length 

Distribution Mean Distribution Mean 

1 Exponential 23 20 Exponential 50 

2 Exponential 34 15 UNIFORM 60 

3 Exponential 45 10 POISSON 70 

4 UNIFORM 55 25 Exponential 80 

5 UNIFORM 38 16 UNIFORM 90 

6 UNIFORM 46 21 POISSON 100 

7 Constant 42 8 Exponential 90 

8 Constant 34 7 UNIFORM 80 

9 Constant 29 6 POISSON 70 

 

 

CONCLUSIONS 

 

In conclusion, it can be used to teach 

experimental training on "Modeling and simulation of 

communication systems", which is transferred to the 

"telecommunications technologies" by means of virtual 

immitation modeling. The reason for this is that students 

are not allowed to collect and use telecommunication 

equipment at home, and this program can be used 

independently in the home environment to study the 

MatLab system by assembling the input interface block 

diagram that analyzes the operation of the commutator 

operation using the standard elements and blocks of the 

Simulink section. In particular, "Telecommunication 

technologies" specialists will be able to further improve 

their knowledge and to further strengthen their 
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knowledge by applying an independent 60-70% of their 

experiences through Matlab software. 

In turn, thanks to the formation of distance 

learning, the modern education system is rising to a new 

stage of its development - the formation and 

development of the educational and informational 

environment. Student self-study with computer 

technology is an incentive for students to find the 

solution to the problems they are experiencing in their 

own strength and increase their knowledge on ICT. 
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