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Abstract 

The work deals with the increase in data processing efficiency information communication networks. The task of formulating the 
generalized criterion of data transmission in the information communication network, which is an indicator of the quality of the network 
structure, is solved. Solving the optimization task ensures a more efficient network operation without allocating redundant resources. 
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1 Introduction 

Information communication network (ICN) is designed to 
solve applied tasks that have certain requirements for the 
quality of the results. Providing comprehensive 
requirements for the quality solution of applied tasks is one 
of the important goals of managing data streams of the ICM. 
The following tasks should be solved: 

• the complex criterion of the network quality 
operation should be developed;  

• particular goals for managing data streams should be 
formed; 

• particular goals should be matched while solving 
applied tasks in the ICN;  

• management goals should be matched with the 
capabilities of technical support; 

• processes of network development that are related to 
new applied tasks or network equipment, new users 
should be taken into consideration; 

• various task requests received from users should be 
taken into consideration;   

• networking technology should be efficiently used.  
Thus, the complex criterion of the quality structure of 

the information communication network should take into 
consideration: 

• ways of organizing information exchange; 
• the parameters of network nodes; 
• network applied tasks. 

2 Basic material 

To assess the efficiency of network protocol operation, the 
following indicators are usually used [1]: 

• average delay time while sending informational 
messages; 

• average time when informational messages (IM) are 

available in the network; 
• average network traffic and network performance; 
• indicators of reliability, cost and so on.  
Moreover, most of the indicators are interrelated but among 

them, there are those that contradict and complement each other 
[2]. Consequently, the performance assessment function which 
establishes the relationship between the efficiency criterion and 
the values of particular indicators of the network protocol 
efficiency of is a multi-parameter, that is why to simplify its 
calculation, the minimum required number of most important 
noncontroversial indicators is selected [3]. 

Let the set of such indicators be  

( ) ( ) ( ){ }1 ,..., ,...,i IM M M M= , dim M I= , (1) 

Each indicator, in its turn, is determined by a set of 
particular indicators: 

( ) { }( ) ( ) ( ) ( )
1 ,..., ,..., ,dim ; 1, ; 1, .

i

i i i i i
j J i iM M M M M J i I j J= = = =  (2) 

Let us denote the function of the network protocol 
efficiency evaluation at a subset of indicators: 

0 0( ),L L M M M= ⊂ , (3) 

where M0 is a subset of indicators that are critical for the 
ICN operation. 

The indicators for the subset MНК = М\М0 that are not 
critical will be assessed using the following functions:  

( )0 НК; , 1, .k kL L M M k K= =  (4) 

Then, the criterion for selecting the best ICN protocol 
will be the requirement to optimize a subset of indicators M0 
that are critical while operating the network 0( ) supL M → .  

At the same time, the assessments of non-critical 
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indicators НКM  will determine the constraints of the 

corresponding optimization task: ( )0 НК;Mk kL M Fℜ , 

where ℜ  is a relation that can be of both strict and non-

strict order and take values from the set 

{ }" "," "," "," "≥ ≤ > < ; 1,k K= , Fk is the limiting 

assessment for the k-th non-critical indicator. 

Taking into consideration the fact that to meet the 
requirements for the network efficiency, time indicators are 
critical, the following requirements should be taken into 
account [4]:  

• high reliability; 
• low cost; 
• high security; 
• high network bandwidth requirements; 
• high performance; 
• the reliability of the transmitted data; 
• immunity to interference and so on. 
Such a set of indicators of data transmission efficiency 

can be considered as an example: 

{ }1 2 3 4, , ,M M M M M= , (5) 

where М1 is the information message (ІM) delay time;  
М2 is switching time;  
М3 is IM dimension;  
М4 is the bandwidth of communication lines allocated for 
IM transmission. 

For the n-th information message ( 1,n N= ) which is 
processed by the m-th channel of the network ( 1,m M= ), 
the Boolean function is introduced: 

if channel is maintaining ІM ;

otherwise.

1,
0,nm

m n
B 

= 
   (6) 

Denote  

{ } { } { } { }( ) ( )
1 2 3 4; ; ; .з k

nm nm n nmM t M t M V M C= = = =  (7) 

Moreover, let us denote time constraints for delivering 
an IM as Тn and available network bandwidth as Fm. 

Particular indicators from the sets М1, М2 and М4 depend 
on the choice of the network protocol S, they can be considered 
as functions at the set of network protocols that are being 
analyzed. Then, the optimization task of selecting the most 
efficient network protocol can be formulated as minimizing the 
generalized efficiency indicator – total time for processing 
information messages within the fixed time interval:  
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(S is the network protocol) under the constraints that are 
imposed by the ICN characteristics: 
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3 Conclusions 

The solution of the formulated optimization task ensures 
more efficient operation of the network without allocating 
redundant resources. Further researching in this area is related 
to the development of network management methods that 
consider the peculiarities of the information structure of a 
particular information communication network. 
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