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Preview 
Previous International Workshops on Reliability Engineering and Computational 

Intelligence (RECI 2020 and RECI 2022) demonstrated a strong synergy between Reliability 
Engineering and Computational Intelligence but scientific differences remain. The third RECI 
workshop attempts to address further integration by (a) presenting papers on RECI topics, (b) 
panel discussions about future RECI research, and (c) a curriculum discussion for an international 
RECI curriculum. Since reliability engineering and computational intelligence include a wide range 
of scientific and engineering areas, the workshop will be divided into four parts: 

 Main Conference 

 Stream on Applications of RECI in Healthcare 

 Stream on Environmental Risk Assessment 

 Stream for PhD Students and Young Researchers (ACeSYRI) 

Main Conference. The main conference focuses on all areas of synergy between two scientific 
domains that are reliability engineering and computational intelligence. Reliability engineering is 
an established domain that has a very good practical and scientific background for the analysis of 
the reliability of systems. Computational intelligence is relatively new in reliability engineering. But 
it has been an equally well-established branch of research with many groups over the world 
attempting to develop useful computational intelligence tools in different fields. Today, the 
continuous drive for digitalization causes reliability engineering and computational intelligence to 
merge. Combining the fields paves the way to progress in big data analytics, uncertain information 
evaluation, reasoning, prediction, modeling, optimization, decision-making, and of course, more 
reliable systems. Topics of interest include but are not limited to: Accident and Incident Analysis, 
Computational Intelligence for Risk Estimation, Data Mining and Knowledge Discovery, Digital 
Technologies for Reliability Engineering, Hardware and Software Solutions, Human Reliability 
Analysis, Mathematical and Computational Methods for Risk Analysis, Methods Based on Artificial 
Intelligence, Risk and Hazard Analysis, Software Solutions for Testing Fault-Tolerant Systems, 
Software Reliability, Trends in Reliability Engineering and Computational Intelligence, etc. 

The main conference of the workshop is organized in accordance with the activities of projects 
Development of a New Approach for Reliability Analysis and Risk Assessment Based on Artificial 

 (Project APVV-23-0033 supported by the Slovak Research and Development Agency). 

The workshop RECI 2024 continues the ideas and achievements of the Reliability and Safety 
workshop, which was supported by the Exchange Reliability and Safety Experience in the V4 
region  project New Methods Development for 
Reliability Analysis of Complex Systems -18-0027 supported by the Slovak 
Research and Development Agency). 

Stream on Reliability Engineering and Computational Intelligence in Healthcare. The 
aim of the stream is discussion on relevant topics and trends in reliability engineering, data mining, 
and machine learning in healthcare, medicine, and biotechnologies. The possible areas include but 
are not limited to Biomedical Engineering, Biomedical Informatics, Computer-Aided Diagnosis, 
Education in eHealth and Telemedicine, Electronic Health Records and Medical Databases, 
Innovative eHealth, Precision Medicine, Applications and Products, Legal, Social, Ethical and 
Financial Aspects, Medical Image Analysis and Biomedical Visualization, Telemedicine, Telehealth 
and Remote Monitoring, etc. 
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The stream is organized in accordance with activities of the project 
University-Industry Educational Centre in Advanced Biomedical and 

Medical Informatics -EPP-1-2019-1-SK-EPPKA2-KA 
supported by ). The 
workshop is also a post- Development of Methods of 
Healthcare System Risk and Reliability Evaluation under Coronavirus 
Outbreak -COVID-20-0013), which was supported by 
the Slovak Research and Development Agency in years 2020 and 2021.

Stream on Environmental Risk Assessment. The stream focuses on applications of 
reliability analysis, machine learning and remote sensing in environmental risk assessment. Topics 
of the stream include Environmental Threats and Environmental Hazards, Geoprocessing and 
Geographic Information Systems, Land Degradation, Mathematical and Computational Methods for 
Risk Assessment, Mathematical Models of Environment, Remote Sensing, Use of Unmanned Aerial 
Vehicles in Environmental Risk Assessment, ArcGIS Application in Environmental Risk Assessment, 
Cartography and maps development, Risk Assessment in Environment, etc. 

   

The stream is organized in accordance with the activities of the 
Earth Observation for Early Warning of Land Degradation at 

the European Frontier

Stream for PhD Students and Young Researchers. The stream covers all topics of the RECI 
Workshop and provides an opportunity for students, PhD students, and young researchers to 
present their results based on the submitted abstracts.

The stream is organized in accordance with the post-project 
The Advanced Centre for PhD Students and Young 

Researchers in Informatics
610166-EPP-1-2019-1-SK-EPPKA2-CBHE-JP supported by the 

)

The organization of all workshops is supported by IEEE Chapter of Reliability Society of the 
Czechoslovakia Section, the European Safety and Reliability Association (ESRA), the Slovak Research 
and Development Agency, and the Institute of Information Technologies

                                 

Website of RECI 2024: https://reci.fri.uniza.sk
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Modeling and Optimization of Software Reliability using Fuzzy-
Algorithmic Approach  

H.B. Rakytyanska and B.V. Prus 
Vinnytsia National Technical University, Ukraine, rakit@vntu.edu.ua, bohdan.prus.vntu@gmail.com  

Keywords: software reliability optimization; logical-algorithmic model of the development 
process; multi-criteria variant analysis; fuzzy model of software reliability 

Abstract. An approach to software reliability modeling and optimization based 
on the algebra of processes and fuzzy logic is proposed. The software development 

events related to the introduction, detection and removal of errors is modeled using 
logical-algorithmic structures "work - control - correction", which correspond to the 
processes of development, testing and debugging. The logical-algorithmic model 
corresponds to the fuzzy knowledge base, which connects correctness levels of the 
working, testing and debugging stages with the decision classes interpreted as 
correct or incorrect execution of the task. To provide the best quality product within 
a limited time (cost), improving substitutions are embedded into the logical-
algorithmic model. Improving substitutions aimed at selecting patterns of the 
development stages determine the structure and parameters of the software 
reliability model. Controllable variables associated with improving substitutions are 
interpreted as identifiers of implementation options of the development stages. Each 
variant is a logical algorithmic structure with controllable variables related to the 
quality of execution of the working, control and correction operations. Then the 
optimization problem arises, which is formulated in a direct and dual statement. It is 
necessary to find the implementation options, as well as controllable variables 
related to the quality of execution of logic-algorithmic structures, which ensure the 
constrained or extreme levels of software reliability and development time. A method 
of software reliability optimization based on multi-criteria analysis of variants is 
proposed. Software faultlessness criteria are considered as fuzzy sets defined on a 
universal set of variants using membership functions. For each stage, membership 
functions of fuzzy reliability estimates are constructed by means of a pairwise 
comparison of variants using the Saaty scale. Ranking of implementation options is 
carried out by intersecting fuzzy sets of criteria corresponding to the Bellman-Zadeh 
scheme. The ranks of the criteria which define the parameters of concentration of 
fuzzy sets correspond to the quality indicators of working, checking and correction 
operations. The synthesis of the logical-algorithmic model that ensures acceptable 
levels of software reliability and development time is carried out by selecting 
controllable variables associated with improving substitutions. The genetic 
algorithm is used to determine the structure of the reliability model by selecting the 
implementation options of the development stages. To ensure compliance with the 
requirements, the gradient method is used to adjust the parameters of the reliability 
model by selecting the ratios of repeated inspections and corrections. 
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