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ABSTRAK 

Penelitian ini bertujuan untuk menganalisis keandalan Continuous Integration and 

Continuous Deployment (CI/CD) pipeline pada arsitektur monolitik dan 

microservices dengan studi kasus platform Moodle. Analisis difokuskan pada Mean 

Time to Recovery (MTTR) yang mencakup downtime dan waktu rollback, serta 

tingkat keberhasilan deployment dalam menangani kegagalan deployment akibat 

kesalahan dependensi. Pengujian dilakukan sebanyak 20 kali pada masing-masing 

arsitektur dengan dua skenario, yaitu tanpa kesalahan dependensi dan dengan 

kesalahan dependensi. Hasil pengujian menunjukkan bahwa pada skenario tanpa 

kesalahan dependensi, rata-rata MTTR pada Moodle dengan arsitektur monolitik 

mencapai 19 detik, sedangkan pada microservices hanya berkisar antara 4,1 hingga 

4,3 detik, dengan tingkat keberhasilan deployment sebesar 100% pada kedua 

arsitektur. Namun, pada skenario dengan kesalahan dependensi, MTTR pada 

arsitektur monolitik meningkat drastis menjadi 117,3 detik, termasuk waktu 

rollback sebesar 26,85 detik. Sementara itu, pada arsitektur microservices, MTTR 

meningkat menjadi 26,35 hingga 28,8 detik, termasuk waktu rollback antara 5,4 

hingga 6,2 detik. Pada kondisi ini, tingkat keberhasilan deployment menurun 

menjadi 0% pada kedua arsitektur. Temuan ini mengindikasikan bahwa Moodle 

dengan arsitektur microservices lebih tangguh terhadap kesalahan dependensi dan 

lebih efektif dalam meminimalkan risiko kegagalan deployment, serta mampu 

mengurangi MTTR secara signifikan dibandingkan arsitektur monolitik. Oleh 

karena itu, penerapan arsitektur microservices sangat direkomendasikan untuk 

meningkatkan keandalan proses deployment dalam pengembangan perangkat lunak 

khususnya dalam pengembangan Learning Management System (LMS) seperti 

Moodle. 

 

Kata Kunci: Moodle, CI/CD Pipeline, Monolitik, Microservices, Downtime, 

Rollback, Kesalahan dependensi
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ABSTRACT 

This research aims to analyze the reliability of the Continuous Integration and 

Continuous Deployment (CI/CD) pipeline on monolithic and microservices 

architectures with a case study of the Moodle platform. The analysis focused on 

Mean Time to Recovery (MTTR) which includes downtime and rollback time, as 

well as the deployment success rate in handling deployment failures due to 

dependency errors. Tests were conducted 20 times on each architecture with two 

scenarios, namely without dependency errors and with dependency errors. The test 

results showed that in the scenario without dependency errors, the average MTTR 

on Moodle with monolithic architecture reached 19 seconds, while that on 

microservices only ranged from 4.1 to 4.3 seconds, with a deployment success rate 

of 100% on both architectures. However, in the scenario with dependency errors, 

the MTTR on the monolithic architecture increased dramatically to 117.3 seconds, 

including a rollback time of 26.85 seconds. Meanwhile, in the microservices 

architecture, the MTTR increased to 26.35 to 28.8 seconds, including a rollback 

time between 5.4 to 6.2 seconds. In this condition, the deployment success rate 

decreases to 0% in both architectures. These findings indicate that Moodle with 

microservices architecture is more resilient to dependency errors and more effective 

in minimizing the risk of deployment failures, as well as being able to significantly 

reduce MTTR compared to monolithic architecture. Therefore, the application of 

microservices architecture is highly recommended to improve the reliability of the 

deployment process in software development, especially in the development of 

Learning Management System (LMS) such as Moodle. 

 

Keywords: Moodle, CI/CD Pipeline, Monolithic, Microservices, Downtime, 

Rollback, Dependency errors 
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