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Abstract

New applications such as cloud computing, the Internet of Things, 5G
services, and others are rapidly changing existing telecommunications
networks due to their increasingly flexible resource requirements. A
popular approach to addressing these issues is network slicing (NS).
Traditional resource management approaches are inadequate in today's
dynamic environment due to evolving Quality of Service (QoS)
requirements and unpredictable traffic patterns.

This thesis examines the central problem of dynamic network slicing
environments, which pose challenges in maintaining QoS and avoiding
overload due to variations in traffic load and slice heterogeneity.
Excessively used static allocation techniques are not always effective,
leading to resource waste, poor service, and scalability difficulties. In light
of this, intelligent, predictive, and real-time resource management
approaches are critical. To address this problem, the thesis develops an
intelligent framework that uses logistic regression (LR) to predict resource
overload and guide adaptive allocation strategies across multiple slices.
The primary goal is to maintain balanced utilization, minimal packet loss
and delay, and acceptable levels of throughput and jitter. To measure the
effectiveness of the proposed strategy, support vector machines (SVMs)
were used as a baseline alongside the LR method. Due to its design, LR
was able to maintain its predictive accuracy even when faced with dynamic
data.

The results showed that the proposed framework significantly
improved network performance: packet loss rates decreased, latency
remained below acceptable levels, jitter was stable across slices, and
throughput increased consistently. Based on these results, the LR system is
effective for real-time slice-aware resource management and has good
computational efficiency.

This thesis recommends that, to further enhance adaptability in 6G
and beyond, future studies should extend the framework with more
advanced machine learning methods such as deep reinforcement learning.
The proposed approach performs well in scenarios with a larger and
dynamically changing number of nodes, so it can scale in complex network
environments. Finally, a hybrid system combining logistic regression and
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SVMs could combine the efficiency and interpretability of logistic
regression with the classification accuracy of a support vector machine
(SVM), potentially leading to more robust and flexible resource
management.
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