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RINGKASAN

ALUSYANTI PRIMAWATI. Framework real-time Business Intelligence (RTBI)
untuk Mendukung Precision Livestock Farming (Studi Kasus: Kambing Perah Jawa
Timur). Dibimbing oleh IMAS SUKAESIH SITANGGANG, ANNISA dan DEWI
APRI ASTUTL

Pengembangan framework RTBI dilakukan dalam penelitian ini untuk
mencapai real-time dengan mengintegrasi setiap layer dan memodifikasi teknologi
yang digunakan setiap layer arsitektur RTBI terdahulu berdasarkan kebutuhan
lingkungan realitas. Framework RTBI dikembangkan menggunakan modul
prediktif deret waktu real-time berbasis model machine learning (ML) yang
mampu bekerja dengan baik pada data terbatas dan analisis langsung data yang baru
masuk dan memperbaharui model ketika data historis bertambah dalam real-time
data warehouse (RTDW). Seluruh /ayer RTBI diintegrasi dengan proses terpadu
real-time menggunakan sub layer sistem integrasi real-time . Implementasi model
dalam bentuk aplikasi RTBI untuk menampilkan pelaporan tren dan prediksi
berdasarkan kebutuhan bisnis. Metode penelitian yang digunakan eksperimental
berbasis studi kasus dari lingkungan realitas yang belum memiliki Business
Intelligence sejak awal seperti bisnis susu kambing di Jawa Timur yang belum
memiliki BI sejak awal untuk uji dan evaluasi implementasi model. Informasi bisnis
berupa tren dan prediksi yang dihasilkan RTBI dapat digunakan untuk mendukung
Precision Livestock Farming (PLF). Hasil penelitan ini berhasil mengembangkan
framework RTBI yang memiliki mekanisme integrasi antar layer sehingga
framework menjadi cukup fleksibel digunakan bada studi kasus lainnya. Modul
prediktif real-time dalam framework RTBI berhasil mencapai waktu respon
prediksi dan sistem real-time yang mendekati 0 ms dengan kinerja sistem yang
cukup handal apabila ada lonjakan 100 pengguna melakukan request. Model
prediksi berbasis machine learning terbaik untuk prediksi produksi susu kambing
yaitu LSTM dengan nilai R? terbaik 0,78 dan mean absolute percentage error
(MAPE) terkecil 3,9%. Model LSTM digunakan dalam modul prediksi real-time
dalam RTBI dengan nama Machine learning—Application Programming Interface
(ML-API) service. Modul dapat memperbaharui model melalui service retrain
model. Penerapan RTBI pada usaha susu kambing perah melalui aplikasi RTBI
berbasis website berhasil dibangun tetapi data sebenarnya sangat terbatas sehingga
RTBI kurang mampu menggambarkan pergerakan usaha tersebut.

Kata kunci: aplikasi RTBI, framework RTBI LSTM, machine learning, prediksi
real-time, real-time business intelligence.



SUMMARY

ALUSYANTI PRIMAWATIL. real-time Business Intelligence (RTBI) Framework
to Support Precision Livestock Farming (Case Study: East Java Dairy Goats).
Supervised by IMAS SUKAESIH SITANGGANG, ANNISA and DEWI APRI
ASTUTI..

The RTBI framework was developed in this study to achieve real-time by
integrating each layer and modifying the technology used in each layer of the
previous RTBI architecture based on the needs of the real environment. The RTBI
framework was developed using a real-time time series predictive module based on
a machine learning (ML) model that can work well on limited data directly analyze
newly entered data and update the model when historical data increases in the real-
time data warehouse (RTDW). All RTBI layers are integrated with a real-time
integrated process using a real-time integration system sub-layer. Implementing the
model as an RTBI application to display trend reporting and predictions based on
business needs. The research method used is experimental based on case studies
from a real environment that has not had Business Intelligence since the beginning,
such as a goat milk business in East Java that has not had BI since the beginning
for testing and evaluating model implementation. Business information in the form
of trends and predictions generated by RTBI can be used to support Precision
Livestock Farming (PLF). The results of this study succeeded in developing an
RTBI framework with an integration mechanism between layers so that the
framework is flexible enough to be used in other case studies. The real-time
predictive module in the RTBI framework successfully achieved a prediction
response time and a real-time system approaching O ms with fairly reliable system
performance when there was a spike of 100 users making requests. The best
machine learning-based prediction model for predicting goat milk production was
LSTM with the best R2 value of 0,78 and the smallest mean absolute percentage
error (MAPE) of 3,9%. The LSTM model is used in the real-time prediction module
in RTBI and the name is Machine Learning—Application Programming Interface
(ML-API) service. The module can update the model through the model retrain
service. The application of RTBI to the dairy goat milk business through the
website-based RTBI application was successfully built but the actual data was very
limited so RTBI was less able to describe the movement of the business.

Keywords: framework RTBI, LSTM, machine learning, real-time prediction, real-
time business intelligence, RTBI application
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