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ABSTRAK

Institusi pendidikan menghadapi tantangan operasional akibat fragmentasi
data serta masalah isolasi data dan degradasi performa (Noisy Neighbor) pada
adopsi Sistem Informasi Akademik (SIAKAD) berbasis Software as a Service
(SaaS) multi-tenant. Penelitian ini bertujuan untuk merancang arsitektur SaaS
berbasis Shared Database. Menggunakan metode Research and Development
(R&D), arsitektur dikembangkan di atas ekosistem ASP.NET Core 9.0 dan
Microsoft SQL Server 2022. Solusi yang diusulkan dengan mengimplementasikan
Global Query Filters (GOF) untuk memitigasi masalah isolasi data dan pola
Queue-Based Load Leveling untuk masalah Noisy Neighbor. Hasil pengujian
membuktikan GQOF secara efektif menjaga isolasi data antar tenant dengan
mencegah akses ilegal antar lintas renant. Pada beban kerja ekstrem, arsitektur
yang diusulkan berhasil | memitigasi fenomena Noisy Neighbor dengan
meningkatkan tingkat keberhasilan status "GURU OK" dari 0% menjadi 70%.
Selain itu, penerapan mekanisme antrean berhasil mereduksi tingkat kegagalan
sistem dari 9,39% menjadi 0,52%.-Temuan ini mengonfirmasi bahwa integrasi
GQF dan pola Queue-Based Load Leveling merupakan solusi arsitektural yang
valid untuk membangun layanan SaaS pendidikan yang aman, andal, dan

responsif.

Kata Kunci: SaaS Multi-Tenant, Shared Database, Noisy Neighbor, Global
Query Filters, Queue-Based Load Leveling.
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ABSTRACT

Educational institutions face operational challenges due to data
fragmentation, as well as data isolation issues and performance degradation
(Noisy Neighbor) when adopting multi-tenant Software as a Service (SaaS)-based
Academic Information Systems (SIAKAD). This research aims to design a Shared
Database-based SaaS architecture. Using the Research and Development (R&D)
method, the architecture was developed on the ASP.NET Core 9.0 and Microsoft
SQL Server 2022 ecosystem. The proposed solution implements Global Query
Filters (GQF) to mitigate data isolation issues and the Queue-Based Load
Leveling pattern for the Noisy Neighbor problem. Test results prove that the GQF
effectively maintains inter-tenant data isolation by preventing illegal cross-tenant
access. Under extreme ' workloads, the proposed architecture successfully
mitigates the Noisy Neighbor phenomenon by increasing the success rate of the
"GURU OK" status from 0% to 70%. Furthermore, the implementation of the
queueing mechanism managed to reduce the system failure rate from 9.39% to
0.52%. These findings confirm that the integration of GQF and the Queue-Based
Load Leveling pattern is a valid architectural solution for building secure, reliable,

and responsive educational SaaS services.

Keywords: Multi-Tenant SaaS, Shared Database, Noisy Neighbor, Global Query
Filters, Queue-Based Load Leveling.
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