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металевих наноліній. Нелінійна демодуляція третього порядку 

дозволяє покращити роздільну здатність до 80 нм, що 

підтверджено моделлю COMSOL та експериментом. Подальші 

дослідження будуть спрямовані на інтеграцію системи у 

кріогенну платформу для вивчення надпровідних наноструктур. 
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Abstract. 
This article presents the scientific foundations of modeling information processing 

processes in corporate information systems. The study examines methods for analyzing 

information flows, developing data processing algorithms, improving data transmission 

efficiency, and solving synchronization issues within the network. The proposed model 

provides a comprehensive mathematical representation of the stages of data analysis, 

processing, and control. Using a simulation developed in the Python environment, the process 

of information exchange in corporate systems has been modeled.  
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1 Introduction 

In the modern era, digital technologies have become a key 

factor in corporate management systems. The proper management 

of information flows, their rapid analysis, and real-time 

data processing determine the overall efficiency of 

organizational performance. Particularly in large-scale 

corporate systems, where data flows are multi-sourced, 

complex, and high-volume, the necessity for automated control 

and modeling of these processes is constantly increasing [14]. 

Modeling the process of information processing in 

corporate systems means developing effective management 

solutions by mathematically and algorithmically representing 

each stage of the system’s operation. This approach reduces 

delays and errors that occur during data processing and 

enables optimal utilization of system resources [2]. 

In developed countries such as the United States, Japan, 

Korea, and Germany, corporate information systems operate on 

the basis of modeled management architectures. In Uzbekistan, 

at the new stage of digital economy development, this 

direction is gaining both scientific and practical 

significance [5]. 

2 Research Methodology 

The following scientific and methodological approaches 

were employed in this study: 

1. System Analysis – to analyze the interactions among 
the components of corporate information systems, including 

data sources, servers, networks, and user interfaces [8]. 

2. Mathematical Modeling – to determine the sequence of 
information processing, delays, resource allocation, and data 

transmission rates [10]. 

3. Simulation – to evaluate the efficiency of the proposed 
algorithms through computational experiments [11]. 

4. Experimental Analysis – to measure system performance 
parameters based on test datasets [12]. 

3 Information Processing Model 

3.1. Data Collection is the first stage, involving the 

systematic gathering of raw data from multiple sources such 

as databases, sensors, system logs, and user inputs. In 

corporate information systems, data is collected from 

multiple enterprise sources, such as Enterprise Resource 
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Planning, Customer Relationship Management, accounting 

modules, and tax modules. This stage ensures that all relevant 

operational, financial, and transactional information is 

available for further processing and analysis [7]. 

Mathematical Representation: 

 

1 2{ , ,...., }, 1,2,...,mi nD d d d i= =
     (1) 

 

3.2. Data Processing - After data collection, the next 

stage in the corporate information processing model is data 

processing. In this stage, the collected and cleaned data is 

analyzed, transformed, and aggregated to generate meaningful 

insights. Algorithmic methods, mathematical models, and 

computational techniques are applied to identify patterns, 

detect anomalies, and calculate key performance indicators . 

This stage is crucial for enabling informed decision-making 

and ensuring operational efficiency within corporate systems 

[6]. 

 
`

1 2, ,...( ) ( , )i n iP D f d d d D= →
     (2)  

 

3.3. Data Transmission- After data processing, the next 

critical stage in corporate information systems is data 

transmission. This stage involves the efficient transfer of 

processed information between system components, ensuring 

that data reaches its intended destinations—such as 

databases, analytical modules, dashboards, or decision 

support systems—without significant delays or loss. Effective 

data transmission is essential for maintaining system 

performance, minimizing latency, and supporting real-time 

decision-making. After data processing, the next critical 

stage in corporate information systems is data transmission 

[9]. This stage involves the efficient transfer of processed 

information between system components, ensuring that data 

reaches its intended destinations—such as databases, 

analytical modules, dashboards, or decision support systems—

without significant delays or loss. Effective data 

transmission is essential for maintaining system performance, 

minimizing latency, and supporting real-time decision-making 

[1]. 
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The data flow is transmitted through the network, and the 

efficiency of transmission is evaluated: 

 

ideal

actual

T

T
 =

      (3)  

 

here: idealT −
 ideal transmission time, actualT −

 actual 

transmission time. 

 

3.4.  In the monitoring and coordination stage - 

coordinated control algorithm is applied to detect delays, 

interruptions, and errors within the corporate information 

system. This stage ensures the reliability, consistency, and 

synchronization of data flows across all system components 

[4]. 

 

( , , )K f t E = 
      (4) 

 

here: t − latency, E − error Count,  −  network Load 

Coefficient. 

 

4 Results 

A test dataset of 1000 records was used based on a 

simulation model developed in the Python programming 

environment. The following results were obtained during the 

experiment: 

 

  
 Picture 1 

Delivery Efficiency 
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Picture 2 

Average Delay 

 

Table 1 
Results 

Indicator Before 

Experiment 

After 

Experiment 

Change 

Data Transmission 

Efficiency 

~0.83 ~0.92 +10.8% 

Average Latency 100 ms 76 ms –24% 

Probability of Data Loss 0.06 0.02 –66% 

Error Detection Accuracy 1.0 1.5 1.5× 

 

 
Picture 3 

Loss Probability 
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Picture 4 

Detection Accuracy 

 

To evaluate the system’s performance, a simulation model 

developed in the Python programming environment was used with 

a test dataset consisting of 1,000 records [3]. The results 

indicate that, with the implementation of the automated 

control mechanism, the efficiency of information processing 

increased from 0.83 to 0.92, the average latency decreased by 

24%, the probability of data loss was reduced from 0.06 to 

0.02, and the accuracy of error detection improved by a factor 

of 1.5 [5]. 

5 Discussion 

The research revealed that, in many cases, information 

flows in corporate systems are not managed in an integrated 

manner, leading to weaknesses in synchronization and control. 

A modeling-based approach allows these processes to be 

analyzed, predicted, and managed in advance. 

Furthermore, the developed model can later be enhanced 

with artificial intelligence algorithms, such as anomaly 

detection or clustering, transforming it into a self-

optimizing system. This represents the next evolutionary 

stage in the development of corporate information systems 

[10]. 

6 Conclusion 

The results of the study indicate that modeling the 

information processing processes in corporate systems 

enables: 

– Increased speed of data transmission and processing; 

– Ensured synchronization between information flows; 


