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IMPLEMENTASI ARSITEKTUR BACKEND FASTAPI DAN API
GATEWAY UNTUK INTEGRASI MULTIPLE MODEL MACHINE

LEARNING

Jacques Farrell Dharma

ABSTRAK

Sistem AIRA (AI Research for Oncology) dikembangkan sebagai platform
pendukung diagnosis kanker berbasis kecerdasan buatan yang mampu memproses
data genomik melalui mekanisme machine learning inference. Penelitian ini
bertujuan merancang arsitektur backend yang efisien, modular, serta mampu
menangani beban komputasi tinggi melalui pemisahan peran antara Cancer
Gateway dan AI Backend menggunakan pola API gateway dan containerization
Docker. Metode penelitian meliputi perancangan arsitektur, implementasi layanan
RESTful API, serta pengujian performa menggunakan Apache JMeter melalui
tiga skenario, yaitu pengujian seluruh endpoint API, load dan stress testing pada
endpoint prediksi, serta perbandingan performa beberapa model kanker prostat dan
payudara berdasarkan variasi fitur seperti GENE, METHYL, dan MIRNA. Hasil
pengujian menunjukkan bahwa sistem mampu mempertahankan waktu respons
yang stabil hingga sekitar 100 concurrent users, dengan rata-rata waktu respons
pada model kanker prostat berada pada kisaran 50–70 ms, sedangkan model
kanker payudara memiliki latensi yang lebih tinggi, yaitu sekitar 480–3600 ms,
bergantung pada kompleksitas model yang digunakan. Pada skenario stress,
batas kapasitas sistem mulai terlihat pada rentang 100–200 pengguna, dan model
dengan kompleksitas tinggi seperti GENE-18, GENE-25, GENE-35, dan GENE-
41 menghasilkan waktu respons yang paling besar dibandingkan model berbasis
METHYL dan MIRNA. Secara keseluruhan, penelitian ini menunjukkan bahwa
performa sistem sangat dipengaruhi oleh kompleksitas model ML yang dijalankan,
serta bahwa arsitektur AIRA memberikan dasar yang kuat untuk pengembangan
sistem diagnosis berbasis AI yang andal dan terukur.

Kata kunci: AI Backend, Arsitektur sistem, Inference kanker, Load testing,
Machine learning
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IMPLEMENTATION OF BACKEND ARCHITECTURE USING FASTAPI
AND API GATEWAY FOR INTEGRATION OF MULTIPLE MACHINE

LEARNING MODELS

Jacques Farrell Dharma

ABSTRACT

The AIRA (AI Research for Oncology) system was developed as an artificial
intelligence–driven diagnostic platform designed to process genomic data through
machine learning inference. This research aims to design a backend architecture
that is efficient, modular, and capable of handling high computational workloads by
separating responsibilities between the Cancer Gateway and the AI Backend using
an API gateway pattern and Docker-based containerization. The methodology
involves system architecture design, the implementation of RESTful API services,
and performance evaluation using Apache JMeter across three scenarios: testing
all API endpoints, conducting load and stress testing on the prediction endpoint,
and comparing the performance of multiple prostate and breast cancer models
based on various feature types such as GENE, METHYL, and MIRNA. The
results demonstrate that the system maintains stable response times with up
to approximately 100 concurrent users, with prostate cancer models achieving
average response times in the range of 50–70 ms, while breast cancer models exhibit
higher latency, ranging from approximately 480 to 3600 ms depending on model
complexity. Under stress conditions, the system’s capacity limits begin to appear
in the range of 100–200 concurrent users, and models with higher computational
complexity—such as GENE-18, GENE-25, GENE-35, and GENE-41 produce the
highest response times relative to METHYL and MIRNA-based models. Overall,
the study shows that system performance is strongly influenced by the computational
complexity of the machine learning models, and that the AIRA architecture provides
a solid foundation for developing scalable and reliable AI-assisted diagnostic
systems.

Keywords: AI Backend, Cancer inference, Load testing, Machine learning, System
architecture
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