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IMPLEMENTASI SISTEM MONITORING MENGGUNAKAN
PROMETEUS DAN ELASTIC STACK UNTUK MENINGKATKAN
OBSERVABILITY

MUHAMAD FAHMI
ABSTRAK

Ketersediaan dan performa aplikasi serta infrastruktur TI merupakan
elemen penting dalam menjaga kelancaran layanan digital. Namun, lebih dari
setengah operator data center masih melaporkan pernah mengalami kegagalan
(outage) dalam kurun tiga tahun terakhir, yang menunjukkan bahwa visibilitas
terhadap kondisi sistem menjadi tantangan signifikan dalam manajemen
operasional. Karena dampak outage bisa sangat besar dari kerugian finansial hingga
gangguan citra diperlukan solusi monitoring yang mampu memberikan
observability menyeluruh terhadap sistem.

Penelitian  ini  mengimplementasikan  pendekatan  observability
menggunakan Prometheus Stack (Prometheus, Alertmanager, Grafana) dan Elastic
Stack (Elasticsearch, Logstash, Kibana, Beats) untuk meningkatkan kapabilitas
monitoring pada aplikasi dan infrastruktur. Metode penelitian mencakup analisis
kebutuhan monitoring, perancangan arsitektur observability, implementasi pada
lingkungan uji, serta evaluasi berdasarkan parameter performa, kemudahan
integrasi, dan efektivitas dalam memberikan insight terhadap kondisi sistem.

Hasil pengujian menunjukkan bahwa Prometheus unggul dalam
pengumpulan metrik time-series dan alerting real-time, sementara Elastic Stack
lebih efektif untuk pengelolaan log dan analisis data kompleks. Integrasi keduanya
meningkatkan komprehensivitas observability, mempercepat deteksi dini
gangguan, mendukung troubleshooting, dan membantu pengambilan keputusan
operasional terkait kesehatan sistem. Dengan demikian, integrasi Prometheus Stack
dan Elastic Stack memberikan kontribusi signifikan dalam memperkuat
observability dan ketahanan operasional sistem TI, terutama di lingkungan yang
rentan terhadap gangguan.

Kata kunci: Monitoring, Observability, Prometheus Stack, Elastic Stack,
Infrastruktur, Aplikasi.
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IMPLEMENTING A MONITORING SYSTEM USING PROMETHEUS
AND ELASTIC STACK TO IMPROVE OBSERVABILITY

MUHAMAD FAHMI

ABSTRACT

The availability and performance of applications and IT infrastructure are
critical factors in maintaining the reliability of digital services. Nevertheless, more
than half of data center operators have reported experiencing service outages
within the last three years, indicating that limited system visibility remains a major
challenge in operational management. Considering the significant impact of
outages, ranging from financial losses to reputational damage, the implementation
of a comprehensive monitoring system is essential to achieve effective system
observability.

This study implements an observability approach using the Prometheus
Stack (Prometheus, Alertmanager, and Grafana) and the Elastic Stack
(Elasticsearch, Logstash, Kibana, and Beats) to enhance monitoring capabilities
for applications and IT infrastructure. The research methodology includes
monitoring requirement analysis, observability architecture design, system
implementation in a testing environment, and evaluation based on performance,
ease of integration, and effectiveness in delivering actionable insights into system
conditions.

The results indicate that Prometheus is highly effective in collecting time-
series metrics and providing real-time alerting, while the Elastic Stack
demonstrates strong capabilities in log management and complex data analysis.
The integration of both platforms improves overall observability, accelerates early
incident detection, supports troubleshooting processes, and assists operational
decision-making related to system health. Therefore, the combined use of
Prometheus Stack and Elastic Stack significantly enhances observability and
operational resilience, particularly in IT environments that are prone to service
disruptions.

Kata kunci: Monitoring, Observability, Prometheus Stack, Elastic Stack,
Infrastructure, Application.
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