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ARTICLE INFO ABSTRACT
In today’s competitive world, accurately evaluating efficiency and
Article History optimizing process execution time are fundamental requirements for
Date Received: 4 December 2024 enhancing the performance of organizations and production-service
Date Revised: 17 April 2025 systems. This research presents a hybrid approach based on Discrete Event
Date Accepted: 2 June 2025 Simulation (DES) and Big Data Analytics for the timeliness, modeling, and
Date published: 2 July 2025 efficiency evaluation of complex processes. The proposed method begins

by collecting voluminous operational data from the real environment,

followed by preprocessing and refining the data to identify delay patterns
Keywords and bottlenecks. Subsequently, using discrete event simulation modeling,
the dynamic behavior of the system at various workflow levels is simulated
to extract key parameters related to time, cost, and productivity. Further
analysis of the simulation-derived data is performed using parallel
processing technologies and machine learning algorithms to compute the
system’s actual performance indicators. Empirical results indicate that the
combination of Big Data analytics with Discrete Event Simulation leads to
an improvement in process time prediction accuracy by up to 35% and a
reduction in operational delays by up to 28% compared to traditional
methods. This hybrid paradigm can be applied as a generalizable
framework for the design and improvement of industrial, logistical, and
service processes.
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