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INTISARI 

 

Platform kerelawanan digital menghadapi tantangan teknis krusial pada sisi 

backend, terutama saat menangani lonjakan permintaan secara bersamaan 

(concurrent users) seperti pendaftaran massal event populer atau pencarian berbasis 

lokasi secara real-time. Backend yang tidak scalable menyebabkan response time 

lambat, kegagalan koneksi database, dan downtime sistem yang mengurangi 

kepercayaan pengguna. Penelitian ini bertujuan merancang dan 

mengimplementasikan arsitektur backend yang scalable dengan Express.js dan 

Prisma ORM pada platform Volunteerin.id untuk mengatasi permasalahan tersebut. 

Metode penelitian meliputi analisis kebutuhan fungsional dan non-fungsional 

sistem, perancangan arsitektur layered dengan pemisahan routes, middleware, 

controller, dan models, implementasi RESTful API berbasis Express.js dengan 13 

endpoint utama, pengelolaan basis data PostgreSQL menggunakan Prisma ORM 

untuk 8 entitas utama, serta implementasi autentikasi JWT dan otorisasi Role-Based 

Access Control (RBAC) untuk tiga peran pengguna (VOLUNTEER, PARTNER, 

ADMIN). Evaluasi performa dilakukan melalui load testing menggunakan tool k6 

dengan skenario hingga 200 concurrent users. Hasil penelitian menunjukkan bahwa 

arsitektur backend berhasil menangani 100 concurrent users dengan rata-rata 

response time di bawah 300ms dan error rate kurang dari 0.5%, memenuhi target 

non-functional requirement. Prisma ORM terbukti efektif dalam pengelolaan 

database dengan type-safe queries dan sistem migrasi otomatis. Implementasi 

stateless design dengan JWT memungkinkan horizontal scaling untuk peningkatan 

kapasitas sistem. Platform Volunteerin.id dapat dimanfaatkan oleh organisasi sosial, 

komunitas, dan relawan untuk mempermudah proses rekrutmen dan manajemen 

kegiatan kerelawanan digital secara efisien dan scalable. Penelitian lanjutan dapat 

difokuskan pada implementasi caching mechanism dengan Redis, optimasi 

location-based search menggunakan PostGIS, dan pengembangan real-time 

notification dengan WebSocket untuk meningkatkan performa dan user experience. 

 

Kata kunci: arsitektur backend, scalable, Express.js, Prisma ORM, platform 

kerelawanan digital 
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ABSTRACT 

 

Digital volunteering platforms face critical technical challenges on the 

backend side, especially when handling concurrent user surges such as mass event 

registrations or real-time location-based searches. A non-scalable backend leads 

to slow response times, database connection failures, and system downtime that 

reduces user trust. This research aims to design and implement a scalable backend 

architecture using Express.js and Prisma ORM on the Volunteerin.id platform to 

address these issues. The research methodology includes functional and non-

functional system requirements analysis, layered architecture design with 

separation of routes, middleware, controllers, and models, Express.js-based 

RESTful API implementation with 13 main endpoints, PostgreSQL database 

management using Prisma ORM for 8 main entities, and JWT authentication and 

Role-Based Access Control (RBAC) authorization implementation for three user 

roles (VOLUNTEER, PARTNER, ADMIN). Performance evaluation was conducted 

through load testing using the k6 tool with scenarios up to 200 concurrent users. 

Research results show that the backend architecture successfully handled 100 

concurrent users with an average response time below 300ms and an error rate of 

less than 0.5%, meeting non-functional requirement targets. Prisma ORM proved 

effective in database management with type-safe queries and automatic migration 

systems. Stateless design implementation with JWT enables horizontal scaling for 

system capacity improvement. The Volunteerin.id platform can be utilized by social 

organizations, communities, and volunteers to facilitate efficient and scalable 

digital volunteering recruitment and activity management processes. Future 

research can focus on implementing caching mechanisms with Redis, optimizing 

location-based search using PostGIS, and developing real-time notifications with 

WebSocket to improve performance and user experience. 

. 

Keyword: backend architecture, scalable, Express.js, Prisma ORM, digital 

volunteering platform 
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