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RESUMEN

En redes universitarias como la de la Universidad Estatal Peninsula de Santa Elena, la gestion
LAN sigue siendo reactiva, sin historial ni alertas tempranas. Este estudio propone aplicar
algoritmos supervisados de aprendizaje automatico, seleccionados con base en evidencia
cientifica, para construir y evaluar un modelo predictivo de fallos a partir de telemetria SNMP
obtenida mediante Zabbix. Se utilizé una metodologia combinada de Investigacion en Ciencias
del Disefio (DSR) y CRISP-DM, con ventanas de 60 minutos sobre 7571 ejemplos (729 fallos
y 6 842 normales). Se compararon dos modelos: Random Forest, entrenado con caracteristicas
estadisticas, y una red neuronal convolucional unidimensional, aplicada sobre secuencias
multivariadas. Random Forest alcanz6 una exactitud del 96,88 %, mientras que la red neuronal
logré un recall del 73,10 %. Los resultados demuestran su complementariedad y evidencian que
la combinacion de ambos modelos favorece una gestion proactiva de la red institucional,

reduciendo los tiempos de respuesta ante incidencias.
Palabras claves: Aprendizaje automatico, Analisis predictivo, Gestion de redes, Redes

universitarias, SNMP
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Supervised Algorithms for Failure Prediction in the UPSE LAN network
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ABSTRACT

In university networks such as the one at the Universidad Estatal Peninsula de Santa
Elena, LAN management remains predominantly reactive, lacking historical records and
early-warning mechanisms. This study proposes the application of supervised machine-
learning algorithms, selected based on scientific evidence, to build and evaluate a
predictive failure-detection model using SNMP telemetry collected through Zabbix. A
combined Design Science Research (DSR) and CRISP-DM methodology was applied,
with 60-minute windows over 7 571 samples (729 failures and 6 842 normal cases). Two
approaches were compared: a Random Forest model trained on statistical features, and a
one-dimensional convolutional neural network applied to multivariate sequences.
Random Forest achieved an accuracy of 96.88 %, while the neural network reached a
recall of 73.10 %. The results show the complementary nature of both models and
demonstrate that their combined use supports proactive institutional network

management, reducing response times to incidents.

Keywords: Machine learning, Predictive analytics, Network management, University

networks, SNMP.
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