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KLASIFIKASI KEMACETAN TRAFIK JARINGAN PADA JARINGAN
KOMPUTER MENGGUNAKAN MODEL RANDOM FOREST

ALOYSIUS JONATHAN DARREL HEKO ADI NUGROHO

ABSTRAK

Kemacetan jaringan (network congestion) merupakan masalah utama dalam
komunikasi data yang menurunkan QoS akibat throughput rendah, latensi
tinggi, dan packet loss.  Kemacetan trafik jaringan (network congestion)
merupakan masalah kritis dalam komunikasi data yang tidak hanya menurunkan
Quality of Service (QoS), tetapi juga berpotensi menyebabkan: (1) bottleneck
infrastruktur yang memperparah lafency, (2) degradasi pengalaman pengguna
(user experience) pada aplikasi real-time seperti video conference dan streaming,
serta (3) pemborosan sumber daya jaringan akibat paket retransmission yang
mencapai 40% saat throughput turun di bawah threshold kritis.  Sehingga
hal terburuk yang dapat terjadi adalah, kemacetan berkelanjutan dapat memicu
network collapse akibat buffer overflow pada perangkat jaringan. Penelitian ini
membangun model klasifikasi berbasis Random Forest menggunakan parameter
jaringan seperti latency, jitter, dan throughput. Model ini dirancang untuk dapat
mengklasifikasikan kemacetan guna optimasi manajemen jaringan. Dataset dari
Kaggle diproses melalui tahap pra-pemrosesan, rekayasa fitur, dan normalisasi.
Model dievaluasi dengan dua skema pembagian data (60/20/20 dan 80/20) tanpa
SMOTE, serta dikalibrasi menggunakan CalibratedClassifierCV dan threshold
tuning.  Hasil menunjukkan model 60/20/20 mencapai akurasi 99,5% (FI-
score 0,995), sedangkan model 80/20 mencapai akurasi 100% (FI-score 1,00).
Validasi 5-Fold Cross Validation mengonfirmasi stabilitas model dengan FI-score
rata-rata 98,42%. Saran pengembangan meliputi pengujian pada dataset lebih
beragam, pemeriksaan kualitas data, dan eksplorasi integrasi dengan deep learning.
Implementasi model ini berpotensi mendukung sistem moniforing jaringan otomatis
di masa depan.

Kata kunci: Kemacetan Trafik Jaringan, Klasifikasi, Machine Learning, Quality of
Service, Random Forest
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CLASSIFICATION OF NETWORK TRAFFIC CONGESTION IN
COMPUTER NETWORKS USING THE RANDOM FOREST MODEL

ALOYSIUS JONATHAN DARREL HEKO ADI NUGROHO

ABSTRACT

Network congestion is a critical issue in data communication that degrades Quality
of Service (QoS) due to low throughput, high latency, and packet loss. Traffic
congestion is a fundamental problem in data communication that not only reduces
QoS but may also cause: (1) infrastructure bottlenecks that exacerbate latency, (2)
degraded user experience in real-time applications such as video conferencing and
streaming, and (3) wasted network resources due to packet retransmission, which
can reach 40% when throughput falls below critical thresholds. In the worst-case
scenario, sustained congestion can trigger network collapse due to buffer overflow
in network devices. This research develops a Random Forest-based classification
model using network parameters such as latency, jitter, and throughput. The
model is designed to classify congestion for network management optimization. A
dataset from Kaggle was processed through preprocessing, feature engineering, and
normalization. The model was evaluated using two data splitting schemes (60/20/20
and 80/20) without SMOTE and was calibrated using CalibratedClassifierCV and
threshold tuning. Results show that the 60/20/20 model achieved 99.5% accuracy
(F1-score 0.995), while the 80/20 model achieved 100% accuracy (F1-score 1.00).
Validation via 5-fold cross-confirmed model stability with an average FI-score of
98.42%. Further development suggestions include testing on more diverse datasets,
data quality verification, and integration with deep learning. This model has the
potential to support future automated network monitoring systems..

Keywords: Classification, Machine Learning, Network Congestion, Quality of

Service, Random Forest
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