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Halaman Persembahan / Motto

”We’ve all got both light and dark inside us. What matters is the part
we choose to act on. That’s who we really are.”

— Sirius Black
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RANCANG BANGUN BACKEND DCC LEVEL 2 PADA APLIKASI WEB
DI SNSU-BSN

Siti Maryama Ramadhini Afifah

ABSTRAK

Transformasi digital dalam bidang metrologi mendorong Badan Standardisasi
Nasional (BSN), melalui Deputi Standar Nasional Satuan Ukuran (SNSU), untuk
mengembangkan Digital Calibration Certificate (DCC) Level 2 sebagai pengganti
sertifikat kalibrasi konvensional dengan sistem digital yang lebih terstandar,
terdokumentasi, dan terintegrasi. Pengembangan sistem ini menggunakan bahasa
pemrograman Python, framework FastAPI, dan basis data SQLite. Fokus
pengembangan terletak pada dua fungsi utama, yaitu DCC Generator yang
menghasilkan sertifikat dalam format PDF dengan penyematan fail XML sesuai
dengan standar Physikalisch-Technische Bundesanstalt (PTB), serta DCC Importer
yang membaca sertifikat dan mengonversinya ke dalam format Excel. Hasil
pengembangan ini adalah sebuah sistem backend yang fungsional dan mampu
mengelola seluruh alur proses secara efisien, termasuk validasi data menggunakan
XSD, implementasi multi-bahasa, konversi satuan ke format D-SI, serta penyertaan
berkas menggunakan encoding Base64. Sistem backend yang dibangun berhasil
menyediakan infrastruktur yang andal untuk mendukung transformasi digital dalam
layanan metrologi di lingkungan BSN, serta memastikan pertukaran data sertifikat
kalibrasi yang efisien dan aman.

Kata kunci: Backend, Digital Calibration Certificate, FastAPI, XML
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DESIGN AND DEVELOPMENT OF DCC LEVEL 2 BACKEND FOR WEB
APPLICATION AT SNSU-BSN

Siti Maryama Ramadhini Afifah

ABSTRACT

Digital transformation in the field of metrology drives the National Standardization
Agency (BSN), through the Deputy for National Standards of Measurement Units
(SNSU), to develop the Digital Calibration Certificate (DCC) Level 2 as a
replacement for conventional calibration certificates with a more standardized,
documented, and integrated digital system. The development of this system
utilizes the Python programming language, the FastAPI framework, and the SQLite
database. The focus of the development is on two main functions: the DCC
Generator, which produces certificates in PDF format with the embedding of XML
files according to the Physikalisch-Technische Bundesanstalt (PTB) standards, and
the DCC Importer, which reads certificates and converts them into Excel format.
The result of this development is a functional backend system that efficiently
manages the entire process flow, including data validation using XSD, multi-
language implementation, unit conversion to the D-SI format, and file integration
using Base64 encoding. The developed backend system successfully provides a
reliable infrastructure to support the digital transformation of metrology services
within BSN and ensures the efficient and secure exchange of calibration certificate
data.

Keywords: Backend, Digital Calibration Certificate, FastAPI, XML
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