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PENGEMBANGAN GAME ENGINE 2D DAN EDITOR VISUAL BERBASIS
KOMPONEN MODULAR DENGAN TEKNOLOGI WEBGL (Oleh: Haikal
Adnan; Pembimbing: Harja Santana Purba, Novan Alkaf Bahraini Saputra; 2026;
153 halaman)

ABSTRAK

Game engine modern telah menyediakan berbagai fitur untuk mendukung
pengembangan gim, namun banyaknya fitur dapat meningkatkan kebutuhan
sumber daya perangkat serta menambah kompleksitas bagi pengguna. Oleh karena
itu, diperlukan game engine dengan komponen modular yang memungkinkan fitur
disesuaikan dengan kebutuhan, serta editor visual yang dapat mempermudah
pengguna dalam mengembangkan gim. Penelitian ini bertujuan mengembangkan
game engine 2D dan editor visual berbasis komponen modular dengan teknologi
WebGL, serta menguji performa sistem melalui pengembangan prototipe gim dan
performance testing. Penelitian menggunakan metode Research and Development
(R&D) dengan model pengembangan Prototype. Hasil penelitian menunjukkan
berhasil dikembangkan game engine 2D berbasis web yang terintegrasi dengan
editor visual dan menerapkan arsitektur komponen modular. Implementasi sistem
dibuktikan melalui pengembangan tiga prototipe gim, yaitu platformer, top-down,
dan visual novel, yang menunjukkan kemampuan sistem dalam mendukung
berbagai genre gim 2D. Performance testing menunjukkan game engine mampu
merender 17.328 objek dengan penggunaan JavaScript Heap sebesar 291 MB,
mempertahankan average frame rate 141 FPS pada beban 1.500 objek untuk
pengujian manajemen data, serta 140 FPS pada beban 5.000 objek untuk pengujian
manajemen aset. Meskipun game engine belum dievaluasi melalui pengembangan
gim nyata oleh pengguna, game engine berpotensi meningkatkan aksesibilitas
pengembangan gim yang lebih ringan pada berbagai perangkat.

Kata Kunci: Game engine 2D, komponen modular, editor visual, visual scripting,
WebGL.



DEVELOPMENT OF A 2D GAME ENGINE AND A MODULAR
COMPONENT-BASED VISUAL EDITOR USING WEBGL TECHNOLOGY
(By: Haikal Adnan; Supervisors: Harja Santana Purba, Novan Alkaf Bahraini
Saputra; 2026; 153 pages)

ABSTRACT

Modern game engines provide various features to support game development;
however, the large number of features can increase device resource requirements
and add complexity for users. Therefore, a game engine with modular components
is needed to allow features to be adapted to specific needs, along with a visual editor
to facilitate game development. This study aims to develop a 2D game engine and
a modular component-based visual editor using WebGL, as well as evaluate system
performance through game prototype development and performance testing. The
study employs the Research and Development (R&D) method with the Prototype
development model. The results show that a web-based 2D game engine integrated
with a visual editor and implementing a modular component architecture was
successfully developed. The system was implemented through three game
prototypes, namely platformer, top-down, and visual novel, demonstrating its
ability to support various 2D game genres. Performance testing showed that the
game engine was capable of rendering 17,328 objects with a JavaScript Heap usage
of 291 MB, maintaining an average frame rate of 141 FPS with a load of 1,500
objects in data management testing and 140 FPS with a load of 5,000 objects in
asset management testing. Although the game engine has not been evaluated
through real-world game development by users, it has the potential to improve the
accessibility of game development through a lightweight web-based game engine
that can run on various devices.

Keywords: 2D game engine, modular components, visual editor, visual scripting,
WebGL.
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