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ABSTRACT

This research project was conducted to study and evaluate the competence and performance comparison of
scaling services on two container platforms, Kubernetes and Docker Swarm. It aims to assess the efficiency in
terms of CPU and the time taken for the expansion of two services, namely NGINX and Web Service (VITE).
The objective is to address user-related issues that arise due to high user volumes.

This research project utilized the Public Cloud of Google Cloud Platform to manage the Kubernetes
infrastructure using Google Kubernetes Engine (GKE) as a tool for container management on the cloud. It
facilitated the process of building, deploying, and scaling services. For Docker Swarm, VM instances were
created on Google Container Engine. On both container platforms, two types of workloads, NGINX (a general
web service) and VITE (a video content web service with a Full HD resolution of 1080p), were installed to
compare the CPU performance of each service. The services were set to a standby state, where they would
operate as a single service if the CPU usage was below 80%. However, if the CPU usage exceeded 80%, the
services would scale up to accommodate the increased workload. The maximum scalability was set to five
services to efficiently handle user operations.

After conducting a comparative test on both platforms, it was found that the operation of Kubernetes is
more convenient as it allows for the automatic scaling of services and achieves faster scalability, up to 93%. On
the other hand, Docker Swarm does not have auto-scaling functionality and relies on system administrators for
monitoring. Manual scaling is required, resulting in significant delays. In conclusion, Kubernetes has the
advantage of faster scalability compared to Docker Swarm. From the conducted comparison between the two
platforms, it was found that Kubernetes offers convenience in managing and automatically scaling services. It
allows for fast and automatic scaling. On the other hand, Docker Swarm requires manual monitoring from
system administrators as it lacks built-in automatic service scaling capabilities. This leads to significant delays
compared to Kubernetes. In conclusion, Kubernetes has the advantage of faster scalability compared to Docker

Swarm.

Keywords: Scaling, Container, Web Service
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