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PEMBUATAN SISTEM KOLABORASI REAL-TIME UNTUK
ELECTRONIC LAB NOTEBOOK PADA FASE PROOF OF CONCEPT DI

PT KALBE FARMA TBK

Oscar Jiro Harlison

ABSTRAK

Pembuatan sistem kolaborasi real-time untuk electronic lab notebook (ELN) pada
fase Proof of Concept (POC) di PT Kalbe Farma Tbk dilatarbelakangi oleh
kebutuhan mendesak untuk mendigitalisasi proses dokumentasi R&D yang masih
bersifat manual. Proses manual ini menghadirkan berbagai tantangan, seperti
rendahnya efisiensi kerja, manajemen pengetahuan yang belum optimal, serta
kolaborasi antar peneliti yang terbatas. Untuk menjawab tantangan tersebut,
digunakan metode pengembangan yang mencakup analisis kebutuhan, pendekatan
iteratif berbasis Agile, serta riset dan implementasi teknologi terkini seperti
WebSocket, Conflict-free Replicated Data Type (CRDT), dan Supabase. Hasil
pengembangan mencakup dua iterasi sistem kolaborasi: field-level locking dan
page-level locking, serta penerapan real-time collaborative text editor yang
memungkinkan pengeditan dokumen oleh banyak pengguna secara simultan tanpa
konflik, dilengkapi dengan fitur penyimpanan otomatis dan ekspor ke format PDF.
Kesimpulannya, perancangan dan implementasi POC ini berhasil membuktikan
kelayakan sistem kolaborasi real-time yang fungsional, sesuai kebutuhan pengguna,
serta membuka peluang untuk pengembangan lebih lanjut pada skala produksi.

Kata kunci: conflict-free replicated data type, electronic lab notebook, kolaborasi
real-time, proof of concept, text editor kolaboratif
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DEVELOPMENT OF A REAL-TIME COLLABORATION SYSTEM FOR AN
ELECTRONIC LAB NOTEBOOK DURING THE PROOF OF CONCEPT

PHASE AT PT KALBE FARMA TBK

Oscar Jiro Harlison

ABSTRACT

The development of a real-time collaboration system for an electronic lab notebook
(ELN) during the Proof of Concept (POC) phase at PT Kalbe Farma Tbk was
motivated by the urgent need to digitize the R&D documentation process, which
was still largely manual. This manual process presented several challenges,
such as low work efficiency, suboptimal knowledge management, and limited
collaboration among researchers. To address these issues, a development approach
was adopted that included needs analysis, an iterative Agile-based methodology,
and research and implementation of modern technologies such as WebSocket,
Conflict-free Replicated Data Type (CRDT), and Supabase. The result of this
development included two iterations of the collaboration system: field-level locking
and page-level locking, as well as the implementation of a real-time collaborative
text editor. This editor enables simultaneous multi-user editing without conflict,
with features like automatic saving and PDF export. In conclusion, the design
and implementation of this POC successfully demonstrated a viable, user-aligned
real-time collaboration system with potential for further development at production
scale.

Keywords: collaborative text editor, conflict-free replicated data type, electronic
lab notebook, proof of concept, real-time collaboration
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