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RANCANG BANGUN SISTEM API TERINTEGRASI UNTUK OPTIMASI RUTE

DISTRIBUSI LOGISTIK BERBASIS ALGORITMA GENETIKA DAN GOOGLE

DISTANCE MATRIX API

Angga Pradipta Tarigan

ABSTRAK

Biaya logistik yang tinggi seringkali disebabkan oleh pemilihan rute distribusi yang kurang

efisien.  Penelitian  ini  bertujuan  untuk  merancang  dan  membangun  sistem  Application

Programming Interface (API) yang mampu mengoptimalkan rute distribusi logistik dengan

memanfaatkan  Algoritma  Genetika  (AG)  dan  integrasi  Google  Distance  Matrix  API.

Metode penelitian mencakup analisis kebutuhan, perancangan sistem, implementasi  API

berbasis Laravel, serta pengujian performa algoritma dengan variasi jumlah generasi dan

titik  distribusi.  Evaluasi  dilakukan  melalui  uji  sensitivitas  (hyperparameter  tuning),  uji

statistik  Wilcoxon  signed-rank  (α=0,05),  serta  visualisasi  elbow  plot.  Hasil  pengujian

menunjukkan  bahwa konfigurasi  100 generasi  memberikan  kualitas  solusi  yang  secara

statistik  setara  dengan  konfigurasi  beranggaran  lebih  besar,  namun  dengan  waktu

komputasi  yang lebih  efisien  berkat  mekanisme early-stopping.  Kesimpulannya,  sistem

API  ini  mampu  menghasilkan  rute  distribusi  yang  optimal,  efisien,  dan  adaptif  untuk

kebutuhan operasional logistik.

Kata kunci: Algoritma Genetika, optimasi rute, distribusi logistik, Google Distance Matrix

API, API



DESIGN AND DEVELOPMENT OF AN INTEGRATED API SYSTEM FOR

LOGISTICS DISTRIBUTION ROUTE OPTIMIZATION BASED ON GENETIC

ALGORITHM AND GOOGLE DISTANCE MATRIX API

Angga Pradipta Tarigan

ABSTRACT

High  logistics  costs  are  often  caused  by  inefficient  distribution  route  selection.  This

research aims to design and develop an Application Programming Interface (API) capable

of optimizing logistics distribution routes by applying the Genetic Algorithm (GA) and

integrating the Google Distance Matrix API. The research method includes requirement

analysis, system design, implementation of a Laravel-based API, and performance testing

of  the  algorithm with  variations  in  the  number  of  generations  and  distribution  points.

Evaluation was conducted through sensitivity testing (hyperparameter tuning), Wilcoxon

signed-rank test (α=0.05), and elbow plot visualization. The experimental results show that

a  configuration  of  100 generations  produces  solution  quality  statistically  equivalent  to

higher-budget configurations but with more efficient computation time, supported by the

early-stopping mechanism. In conclusion, the proposed API system can generate optimal,

efficient, and adaptive routes suitable for logistics operational needs.

Keywords: Genetic Algorithm, route optimization, logistics distribution, Google Distance

Matrix API, API
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