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ABSTRAK 

Penelitian ini bertujuan untuk menganalisis overhead sumber daya dan 
dampaknya terhadap performa aplikasi akibat implementasi monitoring stack pada 
cluster K3s berbasis ARM di Oracle Cloud Infrastructure. Monitoring stack yang 
digunakan terdiri atas Prometheus, Grafana, Loki, dan Alloy, sedangkan pengujian 
performa dilakukan menggunakan load testing k6 pada dua aplikasi e-commerce, 
Katalink.id dan Prostore, dengan skenario read-heavy dan write-heavy pada beban 
90, 180, dan 270 virtual user (VU). Hasil pengukuran menunjukkan bahwa 
penerapan monitoring stack meningkatkan konsumsi CPU cluster dari 155 
millicore menjadi 657 millicore (peningkatan 323,87%) dan konsumsi memori dari 
8.302 MiB menjadi 11.057 MiB (peningkatan 33,18%). Pada skenario read-heavy, 
Katalink.id mengalami penurunan throughput 0,45%–24,69% dengan peningkatan 
latensi p95 180,00%–428,55%, sedangkan Prostore mengalami penurunan 
throughput 1,65%–21,43% dengan latensi p95 meningkat 48,26%–969,50%, dan 
nilai error rate tetap 0%. Pada skenario write-heavy, Katalink.id menunjukkan 
penurunan throughput 4,25%–20,19%, peningkatan latensi p95 80,02%–109,37%, 
dan error rate hingga 0,415%, sementara Prostore mengalami penurunan 
throughput 3,89%–33,08%, peningkatan latensi p95 161,36%–689,95%, dan error 
rate hingga 0,05%. Secara keseluruhan, penelitian ini menegaskan bahwa 
monitoring stack memberikan overhead dominan pada CPU, yang berdampak pada 
penurunan throughput dan peningkatan latensi terutama pada beban menengah 
hingga tinggi, sementara keandalan fungsional aplikasi tetap terjaga, dengan sedikit 
error yang muncul hanya pada skenario write-heavy. 

Kata kunci: Alloy, ARM, Grafana, K3s, Loki, Prometheus. 

  



vi 
 

ABSTRACT 

This study aims to analyze resource overhead and its impact on application 
performance caused by the implementation of a monitoring stack on an ARM-based 
K3s cluster deployed in Oracle Cloud Infrastructure. The monitoring stack used in 
this study consists of Prometheus, Grafana, Loki, and Alloy, while performance 
testing was conducted using the k6 load testing tool on two e-commerce web 
applications, Katalink.id and Prostore, under read-heavy and write-heavy 
scenarios with workloads of 90, 180, and 270 virtual users (VU). The results show 
that the implementation of the monitoring stack increased cluster CPU 
consumption from 155 millicores to 657 millicores (an increase of 323.87%) and 
memory usage from 8,302 MiB to 11,057 MiB (an increase of 33.18%). Under the 
read-heavy scenario, Katalink.id experienced a throughput decrease of 0.45%–
24.69% and a p95 latency increase of 180.00%–428.55%, while Prostore showed 
a throughput decrease of 1.65%–21.43% with p95 latency increasing by 48.26%–
969.50%, and the error rate remained at 0%. Under the write-heavy scenario, 
Katalink.id showed a throughput decrease of 4.25%–20.19%, a p95 latency 
increase of 80.02%–109.37%, and an error rate of up to 0.415%, while Prostore 
experienced a throughput decrease of 3.89%–33.08%, a p95 latency increase of 
161.36%–689.95%, and an error rate of up to 0.05%. Overall, the results indicate 
that the monitoring stack introduces significant CPU overhead, which leads to 
reduced throughput and increased latency, particularly under medium to high 
workloads, while the functional reliability of the applications remains largely 
maintained, with minor errors occurring only in the write-heavy scenario. 

Keywords: Alloy, ARM, Grafana, K3s, Loki, Prometheus. 
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