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Abstract 

This article is devoted to the issue of information acquisition and processing, which is a key element of modern 

data analysis, especially in the context of the growing volume of digital resources. The main objective of the 

work was to design and implement a multi-module IT system, each module using one of the Python, C++, and 

Java programming languages. The developed solution enables data retrieval from both network and local 

sources and allows the user to change the analyzed input parameters, including the location name, Eurostat 

country code, statistical indicator, and stock ticker. As part of the project, algorithms responsible for data se-

lection, classification, filtering, and transformation were implemented. To validate the practical utility of the 

software and address the identified functional gap, three module-level research experiments and one end-to-

end scenario execution experiment were conducted using real-world macroeconomic, financial, and meteoro-

logical datasets. The tests confirmed the correct operation of the implemented modules, the integration of sev-

eral data sources, and the usefulness of the system as a scenario-oriented prototype in which three predefined 

data-processing scenarios are pre-implemented rather than built as external workflows. 

Keywords: Data acquisition, Data processing, Multi-module system, Data visualization,  

Software engineering 

 

1. Introduction 

The modern world is so technologically advanced that hundreds or even thousands of pieces of 

information come in every day from all over the place, which are stored and analyzed in various ways. 

Through modern media, you can learn about events happening in your country or around the world. 

However, certain methods are needed to collect larger sets of data, which over months and years form 

the basis for deeper analysis and are of key importance. An example where long-term information  

gathering is applicable is weather data – forecasts are made using data collected not only in real time or 

from the last few hours, but also from previous years, because the repeatability of weather conditions 

makes it possible to predict what a given period of the year may look like. Another important issue in 

data acquisition and analysis is information such as the history of the occurrence and course of diseases 

in patients (statistical determination of the possibility of a genetically transmitted disease). 

This and other information can be described as the tip of the iceberg – there is so much data that it 

is impossible to analyze everything. However, the data selected and presented in this article is some of 

the most prevalent in our everyday lives. 
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The main goal of this paper was to use methods to access data from various sources, and then 

collect, pre-select, classify, filter, and transform it using the Python, C++, and Java programming  

languages, as well as to describe the tools and libraries available for these languages that were used for 

this purpose. The scope of the work included the implementation of data acquisition and filtration  

algorithms in Python, C++ and Java. 

To ensure the transparency and reproducibility of the research, the entire source code of the  

developed multi-module application has been published in a public GitHub repository: 

https://github.com/wrobel-radoslaw/Multi-module-data-acquisition-and-analysis-system-based-on-Py-

thon-C-and-Java. Furthermore, the experiments described in this paper were conducted using open  

datasets: meteorological data accessed via the OpenWeatherMap API, demographic and economic  

records from the European Statistical Office (Eurostat), and historical financial quotes from the Polish 

stock market provided by the Stooq.pl portal. 

2. Related Work 

Data acquisition and analysis are often implemented using complete analytical platforms or work-

flow-oriented tools. KNIME Analytics Platform provides visual workflows for data access, transfor-

mation, analysis, modeling, and visualization [5]. Altair AI Studio (formerly RapidMiner Studio) offers 

an environment for developing and prototyping data science and machine learning workflows [6]. Or-

ange Data Mining is based on visual programming and widget-based workflows for loading, filtering, 

visualizing, and analyzing datasets [7]. Apache NiFi focuses on automating and managing data flows 

between systems, with a user interface for creating, monitoring, and administering dataflows [8]. Addi-

tional background is provided by a comparative study of common programming languages including 

Python, C, C++, and Java [9], an analysis of Python data structures for statistical computing [10], and  

a review of algorithmic trading concepts relevant to financial software development [11]. These systems 

and studies show that existing solutions already cover a broad range of data-processing tasks, but their 

main purpose is to support user-built workflows or general analytical pipelines. The gap addressed in 

this work is practical rather than conceptual. Existing workflow platforms can support similar data-

processing scenarios, but they usually require the user to design or configure a workflow, select con-

nectors, define transformations, and manage the dataflow logic. The proposed prototype removes this 

preparation step for the three selected cases by providing pre-implemented standalone modules for 

weather API acquisition with local storage, Eurostat indicator retrieval with CSV/offline reuse, and 

Warsaw Stock Exchange indicator calculation, executed after entering the required scenario-specific 

parameters. 

Table 1. Functional gap addressed by the proposed prototype 

Criterion Workflow platforms and tools [5]-[8] Proposed prototype 

Main purpose General-purpose workflow or dataflow construction. 
Three predefined data-acquisition and analysis 

scenarios. 
Preparation for selected 

scenarios 
Requires configuring suitable workflows, connectors, 

transformations, scripts, or visualizations. 
Scenario logic already implemented in  

independent source-code modules. 
User input during exe-

cution 
Depends on the workflow designed by the user. 

Location, Eurostat country/indicator, or stock 
ticker entered directly. 

Local or offline reuse Possible in general platforms, but workflow-dependent. 
CSV export/offline Eurostat loading and  

PostgreSQL weather archiving implemented. 

Role of the solution Mature analytical platforms for broad use cases. 
Lightweight educational/research prototype; not 

intended to replace platforms. 

 

The proposed system is therefore not presented as novel merely because it uses three programming 

languages, and it is not presented as a replacement for mature analytical platforms. Its contribution lies 

in the limited, scenario-oriented advantage summarized in Table 1: the selected meteorological, statis-

tical, and financial workflows are already implemented as separate, replaceable modules and can be 

started either independently or from a simple launcher. Python is used for API-based weather data ac-

quisition, local storage, and GUI presentation; C++ is used for Eurostat statistical data retrieval, filtering, 

CSV export, offline CSV loading, and Gnuplot visualization; Java is used for downloading stock market 

data and calculating selected financial indicators. This separation makes each module replaceable and 

easier to extend without modifying the internal logic of the other modules. The experiments reported in 

this paper validate functional correctness, data acquisition, filtering, classification, and visualization; 

they are not intended as a benchmark comparison of processing time. 

https://github.com/wrobel-radoslaw/Multi-module-data-acquisition-and-analysis-system-based-on-Python-C-and-Java
https://github.com/wrobel-radoslaw/Multi-module-data-acquisition-and-analysis-system-based-on-Python-C-and-Java
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3. System Description 

The developed software is an application package integrating three independent modules within  

a single graphical interface. The main window serves as a central point, allowing the user to select the 

desired function: weather monitoring, statistical analysis, or financial market tracking. The examples 

presented in the figures use Rzeszow for weather data, Poland for Eurostat data, and CD Projekt SA for 

financial data, but these are demonstration cases rather than fixed input values. The user can enter  

another location in the weather module, select a supported country code and statistical indicator in the 

Eurostat module, and provide another Warsaw Stock Exchange ticker in the financial module. Figure 1 

presents the UML component diagram illustrating the overall system architecture and data flow. 

 

 
Fig. 1: UML component diagram of the multi-module system architecture 

3.1. Weather Module (Python) 

The weather monitoring module, implemented in Python, has a graphical user interface that allows 

the user to enter a location name and retrieve current meteorological data for the selected city. The 

application uses the OpenWeatherMap API to obtain current weather conditions and the geographical 

coordinates of the selected location [1]. The acquired JSON payload is parsed and presented in a  

Tkinter-based GUI. Simultaneously, the data undergoes pre-selection and is saved to a local CSV file, 

which serves as a preliminary step for archiving in a local PostgreSQL database using the psycopg2 

library. The local processing is based on the CSV schema generated by the module, so the presented 

weather data are not limited to one sample file or one predefined city. This architecture ensures offline 

access to historically gathered data. 

3.2. Statistical Analysis Module (C++) 

The statistical module has been designed as a console application for processing data provided by 

Eurostat [2]. The program enables the analysis of ten economic and demographic indicators, such as 

GDP, total fertility rate, population, inflation, unemployment, life expectancy, renewable energy share, 

road fatalities, and household internet access. The user selects the indicator and enters a supported  

country code, while the system builds the corresponding Eurostat API request. The module fetches data 

payloads using the cpr (C++ Requests) library and deserializes JSON structures using nlohmann/json. 

It classifies the data based on a built-in list of supported country codes, saves results to CSV files, and 

allows the user to load previously saved CSV files in offline mode. The module is also equipped with 

native integration with the Gnuplot engine, which allows the user to dynamically generate analytical 

charts on demand directly from the C++ environment. 

3.3. Financial Module (Java) 

A financial analysis tool, implemented in Java, processes stock market data downloaded from 

stooq.pl, focusing on securities from the Warsaw Stock Exchange [3]. The user can enter a stock ticker, 

while the built-in ticker list only provides examples of supported companies. The application utilizes 

OkHttp for network requests and OpenCSV for filtering and parsing historical daily quotes. The core 

logic calculates three technical analysis indicators: Simple Moving Average (SMA-50) compared to the 
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closing price, Momentum indicator, and Relative Strength Index (RSI) [4]. The results are passed to the 

XChart library, which renders the calculated indicators as charts. 

4. Research Experiments and Results 

To validate the practical utility of the developed software, three module-level research experiments 

and one end-to-end scenario execution experiment were conducted. The module-level experiments fo-

cused on specific data sources, while the end-to-end experiment checked whether the selected scenarios 

could be executed directly in the proposed prototype. The experiments aimed to demonstrate the sys-

tem's capability in acquiring, parsing, filtering, classifying, storing, and visually interpreting real-world 

data streams. They do not constitute a comparative runtime benchmark between Python, C++, Java or 

external analytical platforms. 

4.1. Experiment 1: Meteorological Data Acquisition  

The first scenario involved retrieving real-time weather parameters for the city of Rzeszow using 

the Python module. Rzeszow was used as an example input, because the module allows the user to enter 

other location names as well. The dataset consisted of dynamic JSON responses from the  

OpenWeatherMap API, capturing temperature, humidity, and wind speed. The experiment tested the 

module's ability to parse the data, present it in the GUI, save it to CSV, and archive it locally.  

Furthermore, historical data aggregation was tested by generating temperature fluctuation charts for the 

analyzed period (Fig. 2 and Fig. 3). To ensure the readability of long-term trends and prevent UI clutter, 

the visualization engine implements an interactive pagination system. It displays a rolling window of  

a maximum of 31 data points at a time, allowing the user to seamlessly navigate through the historical 

timeline using graphical controls. 

 

 
Fig. 2: Interface of the weather monitoring application 
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Fig. 3: Temperature analysis chart generated by the Python module 

4.2. Experiment 2: Macroeconomic Trend Analysis  

The second experiment evaluated the C++ module's ability to retrieve, parse, store, and visualize 

statistical datasets selected by the user. The demonstration scenario involved downloading historical 

Gross Domestic Product (GDP) data for Poland from the Eurostat API, covering the period from 1995 

to 2024. Poland and GDP were used as example values, because the module also supports other country 

codes and nine additional Eurostat indicators through the application menu. The C++ module  

successfully deserialized the JSON payload, saved the results to CSV, and utilized the Gnuplot engine 

to plot the economic growth trend (Fig. 4). This experiment confirms the functional integration of data 

retrieval, classification, local storage, and visualization, without making a benchmark-based claim about 

processing speed. 

 

 
Fig. 4: Chart showing GDP for Poland 
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4.3. Experiment 3: Financial Indicator Evaluation  

The final scenario tested the Java module's ability to download and process stock market data  

selected by the user. The demonstration used a dataset of over 7000 historical daily quotes for  

CD Projekt SA (CDR) downloaded from Stooq.pl, while the implemented console interface allows the 

user to enter another ticker from the Warsaw Stock Exchange. The software was tasked with computing 

technical analysis indicators: Simple Moving Average (SMA-50), Momentum (14-day), and Relative 

Strength Index (RSI). Figures 5 to 7 present the generated charts. The experiment confirmed that the 

Java algorithms correctly calculated and visualized the selected indicators, validating the tool's  

usefulness for technical financial data analysis. 

 
Fig. 5: SMA-50 and closing price chart 

 
Fig. 6: Momentum indicator chart 
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Fig. 7: RSI indicator chart 

4.4. Experiment 4: End-to-End Scenario Execution 

This experiment illustrates, end-to-end, the practical consequence of the gap defined in Section 2 

and Table 1. It checked whether the three predefined scenarios could be executed directly in the pro-

posed prototype without designing separate workflows in external analytical platforms. The procedure 

consisted of launching each module from the common interface, entering scenario-specific parameters, 

and verifying that data acquisition, parsing or filtering, local storage or offline reuse, and chart genera-

tion were completed by the corresponding module. The same modules were also runnable inde-

pendently, confirming that the launcher provides a common access point without merging their internal 

logic. This experiment does not show general superiority over KNIME, Orange, Altair AI Studio, or 

Apache NiFi; it illustrates the narrower, previously stated practical advantage for the selected scenarios: 

unlike workflow-based platforms, the prototype executes them without requiring workflow construc-

tion, connector configuration, or dataflow design, while keeping the modules replaceable at source-code 

level. 

5. Summary 

The completed project confirmed that the integration of various programming technologies (Py-

thon, C++, Java) can be organized as a modular data acquisition and analysis system. In relation to 

existing workflow-oriented tools, the work does not claim universal superiority; its practical contribu-

tion is the implemented, scenario-oriented combination of three heterogeneous scenarios in independent 

modules. The Python module proved itself in API communication, GUI presentation, CSV export, and 

local PostgreSQL-based storage of weather data. The C++ module enabled user-selected Eurostat data 

retrieval, filtering, CSV storage, offline CSV loading, and Gnuplot visualization. The Java module ena-

bled stable implementation of selected financial analysis algorithms for user-selected stock tickers. The 

experiments demonstrated that the multi-module approach successfully handles data acquisition, filtra-

tion, classification, and interpretation across diverse scenarios. The functional comparison showed that 

the prototype addresses the narrow gap identified in Related Work by avoiding workflow construction 

for the selected scenarios while keeping modules replaceable. The system provides a solid foundation 

for further development, e.g. integration with predictive modules based on machine learning, more flex-

ible import of external CSV schemas, or a unified configuration panel for all modules. 
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